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HAVE YOU HEARD IT? 
ALL SOLID STATE 
110 WATTS!!! 



AKAI 


AKAI MODEL AA-5000 



31 OPERATING FACILITIES 


( 1 ) L-channel Bass Control 
(2) L-channel Treble Control 
( 3 ) L-R channel Balance 
( 4 ) R-channel Bass Control 
(5) R-channel Treble Control 
( 6 ) Input Selector 
(7) High Filter 
( 8 ) Low Filter 
( 9 ) Loudness Control 

(10) Volume Control 

(11) Mode Selector 

(12) Speaker Switch 

(13) Power Switch 

(14) Headphone Jack 

(15) L-channel Tape Head Input 

(16) L-channel Player Input 

(17) L-channel Tuner Input 
.(18) L-channel AUX Input 


(19) L-channel Recording Output 

(20) L-channel Tape Monitor 
Input 

(21) R-channel Tape Head Input 

(22) R-channel Player Input 

(23) R-channel Tuner Input 

(24) R-channel AUX Input 

(25) R-channel Recording Output 

(26) R-channel Tape Monitor 
Input 

(27) Ground Terminal 

(28) "DIN" Jack for Tape 
Recorder 

(29) L-channel Speaker Output 
Terminals and Jack 

(30) R-channel Speaker Output 
Terminals and Jack 

(31) AUX AC Outputs 


SPECIFICATION _ 

OUTPUT (MUSIC): 110 W. (2 x 55 W.) 
OUTPUT (RATED): 70 W. (2 x 35 W.) 
DISTORTION: LESS THAN 1% AT RATED 
POWER 

FREQUENCY RESPONSE: 20 — 35,000 
± Idb. 

SENSITIVITY: AT 1 KC. RATED OUTPUT 
TAPE HEAD 1.5 mV. 

PHONO 3 mV. 

TUNER, AUX, & TAPE 
MONITOR 400 mV. 

TONE CONTROL: BASS 50 c.p.s. ± 14db. 

TREBLE 10 kc. ± lldb. 
LOW FILTER: — 8db. at 50 c.p.s. 

HIGH FILTER: — 8db. at 10 kc. 

LOUDNESS CONTROL: + 8db. 100 c.p.s. 

+ 8db. at 10 kc. 

EQUALISER: RIAA for phono • NAB for 
tape head 

DIMENSIONS: 17" x 5i" x 10*" 

WEIGHT: 17* lbs. 
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Engineers and the Boardroom 

The editorial on engineering management, in 
our September issue, provoked a good deal of in¬ 
formed comment, indicating the depth of the 
^ problem. The point of our statement was that 

A ' engineers who find themselves diverted to engin- 

eering administration should not regard it as a 
betrayal of their technological training but rather 
as a task both appropriate and dignified. 
Jg|§|||§§ In a recent issue of “Electronics Weekly” 

Michael Newmarch discussed this same general 
problem, in relation to the diminishing penetra¬ 
tion of engineers into Company boardrooms in England. Instead of 
engineer-managers using the trained skills of accountants, it is now 
more commonly the other way round. Yet, he says “there’s not the 
slightest reason, other things being equal, why an engineer with 
administrative ability should not make use of the technical skill of 
a subordinate accountant, as frequently as the able accountant now 
makes use of the engineer’s special skills.” 

He goes on to point out that things happen as they do because 
the potential manager, perhaps unconsciously, has directed more of 
his time towards getting on with people and to relating diverse 
aspects of business—men, money, materials, techniques — “into a 
coherent pattern of commercial behaviour.” Gradually, the mana¬ 
gerial skills which he is developing become less and less keyed to a 
particular product and capable of increasingly wide application. 

The engineer is more likely, however, to become absorbed in 
keeping ahead technologically and to allow his capacity for larger 
decision making to wither. His thinking becomes progressively more 
product-oriented so that “in middle age he discovers he is ... an 
industrial introvert among the commercial extroverts.” 

The basic theme of Newmarch’s article is that, in the days of 
mechanical achievement, technically oriented people built a proud 
history in the foundation and management of great companies. It 
is surely appropriate that, in these days of exploding technology, they 
should not forfeit this heritage. The secret, he says, is for engineers 
to study managerial problems and their solution, while pursuing their 
technical careers, and thus to qualify as ultimate candidates for the 
managerial board. 
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COVER PICTURE: The pattern of glassware and 
intended to depict any particular electronic set-up. Rather is it 
deliberately symbolic of research — the work of Walter Halstead , 
Supervisor of Graphics at the General Electric Company , Schenec¬ 
tady, /V.y. The picture was taken on Ektacolor w ith a 4 x 5 Linhof 
camera . 
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INSTROL AMPLIFIER-TUNER MODEL ATI. 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet. $133.50 

Extra for cabinet: 

Walnut or Maple. $15.00 

Teak or matched special. $16.50 


INSTROL-PLAYMASTER No. 106 STEREO 
AMP/TUNER (“Radio, Television and Hobbies/’ 
December, 1963). No. 4 Amplifier and No. Ill 
Tuner in combination make this high-quality Play- 
master No. 106. 

Kit of parts, $96.50 ,, ^ ^^/// 

tested. 

$117.30. IMP 


ASTER No. 4 STEREO 
dio, Television and Hobbies,” 
high-quality 9-watt-per-channel 
The No. 4, and all others in 
the Instrol-Play- 
master range, are 
precisely to this 
magazines’ origi¬ 
nal specifications. 
Kit of parts. $73 
Built and tested. 

$93.80 


INSTROL-PLAYMASTER TUNERS. 

No. Ill Program Source Tuner 
(“Electronics Australia,” October. 1965), 

Kit of parts (with 

Magic Eye), $39 | —yj 

Built and tested I 

(Magic Eye), $53 |O & (% | 


No. 114 Tuner with R.F. STAGE (“Electronics 
Australia,” September, 1966). 

Kit of parts (with Magic Eye). $47.00 

Built and tested (Magic Eye). $71.00 


Yes, we carry a range of imported loudspeakers, 
players, amplifiers and tape recorders. Please state 
your requirements and we will gladly quote. All well- 
known brands stocked, Wliarfedale, Goodmans, Elac, 
Sony, Fisher, Akai, etc. 


A complete range of high quality Hi-Fi Cabinets. Tailored to 
suit the equipment of your choice, and most economical. In the 
Instrol range there are over 20 equipment and speaker cabinet 
designs. Each is available, built and polished or in Kit form to 
make yourself,. A hammer, screwdriver, and a few hours of your 
time is all you require to make your own. All parts pre-cut, best 
quality materials, full instructions supplied—all for little more 
than half the cost of ready made cabinets. It’s great fun too—but 
why not send or call for the free Instrol Cabinet Brochure? 
Profusely illustrated with full specifications and measurements. 
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These high quality player stands are de¬ 
signed to set off to advantage all makes 
of record-playing equipment. Strongly 
constructed, of selected veneered tim¬ 
bers, they are available in oiled teak, 
walnut and Queensland maple. 

Measurerr'nts of the player board are 
15:1 in wide x 14]in and the inside depth 
between underside of player board and 
base is 3in. The front and rear edges 
of the stand are mitred, and the sides 
which project slightly to give a smart 
appearance are hand-veneered. The pro¬ 
tective base is neatly set-in all round and 
fitted with rubber feet. 

This Instrol stand, widely accepted 
throughout the HI-FI Trade, is of a size 
suitable for most popular makes of 
players and changers, such as Dual, Gar¬ 
rard. Elac. Labcraft, Peak, etc. For a 
small fee, we can supply the stand ready 
cut to suit your record player. 


INSTROL PERSPEX COVERS 

Two sizes in one piece lift-off perspex covers are available, either clear 
or grey tinted. The inside measurements are 1 Sin x 14in x .Min for 

players and I5in x Min x 5iin for changers. For a little extra you can 

obtain your stand and cover hinged with stay-up type hinges. 

PRICES: 

Player Stands 

Oiled Walnut or Queensland Maple. $8.00 

Oiled Teak or matching colour. $9.65 

Extra for cutting to template... $0.75 

Perspex Covers 

15in x Min x 35in. $9.00 

15in x Min x 5iin. $10.50 

Ready hinged exra. $1.50 


Registered Post Cost 


Stand 


Cover 


Trade Enquiries welcomed for quantities of six upwoards. 


THREE FINE BOOKSHELF STYLE SPEAKER SYSTEMS 

Each produced precisely to specification 

Right: 

The well - known 
INSTROL-PLAY - ** 

MASTER BOOK¬ 
SHELF SYSTEM ; 
—designed “R.T.V. 
and H,” Dec., 

1964. An effici¬ 
ent. compact, high- 
quality system. 

Price, per unit, 

Kit of parts, $28 
Built and tested, ^ 
$35.80. 




Left: 

The new M.S.P. 
“SHELF’’ enclo¬ 
sure with 4in and 
8in newly develop¬ 
ed speakers. 

Price, per unit, 
$49.50. 




Centre: 

The MINI-SPEAKER Sys¬ 
tem as per the original 
Mullard and Magnavox 
specifications. 

Price, per unit .. $27.90 


You are invited to call, phone or post coupon 
below for our free catalogue . Please X square 
opposite the catalogue required . 


PLEASE NOTE. AH audio 
equipment and showrooms 
at Glebe. Spare parts t test 
equipment, etc., at the orig¬ 
inal address, 206 Broadway. 
Only the Glebe Store open 
on Saturday Mornings. 


NAME 


(SALES) PTY. LTD. 

32 GLEBE PT. RD., GLEBE, N.S.W. 
Phone—68-1171 

(Only 100 yards from Broadway and 
open Saturday mornings.) 


ADDRESS 


□ Play master HI-FI □ lustrol Cabinets 


INSTROL SPEAKER SYSTEMS & ENCLOSURES 


N.S.W. 

Qld., Vic., Tas. 

Other States 

7A C 

95c 

$1.20 

95c 

$1.20 

$1.60 
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a: Clamp ring 1/ 

b: Cone 
c: Housing 

d: Voice coil terminals 
e: Dust cover 
f: Aluminium voice 
coil former 
g. Voice coil winding 
h: Suspension 
i: Core 
j: Magnet 
k: Magnet case 
I: Poll plate 
m: Loaded epoxy resin 


The cutaway-profile illustrates the 
precision of MSP speaker construc¬ 
tion . MSP Hi-Flux designs are the 
result of a continuous research and 
development programme which is 
devoted to the attainment of perfec¬ 
tion in sound reproduction. 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

Head Office: 47 York St..Sydney, 2 Q233. 


v 

eV 


ADELAIDE: Newton McLaren Ltd., Phone 51-0111. BRISBANE: 
Chandlers Ltd., Phene 31-0341. HOBART: Amalgamated 
Wireless (Australasia) Ltd., Phone 3-3836. LAUNCESTON: 
Amalgamated Wireless (Australasia) Ltd., Phone 2-1804. 
MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 
Phone 67-9161. Radio Parts Pty Ltd., Phone 30-1251 J. H. 
Magrath & Co. Pty. Ltd., Phone 32-3731. PERTH: Amalga¬ 
mated Wireless (Australasia) Ltd., Phone 21-3426. Atkins 
(W.A.) Ltd., Phone 21-0101. Carlyle & Co. (1959) Pty. Ltd., 
Phone 21-9331. SYDNEY. Electronic Parts Pty. Ltd., Phone 
533-1277. George Brown & Co. Pty. Ltd., Phone 29-7031. 
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design 

Three new additions to the 


Profile 
of a 
great 
alliance in 
12” speaker 


Special enclosure designs for M.S.P. Hi-Flux speakers are available onrequest-. 


wide MSP Hi-Flux range. 
These new 12" models give 
magnificent transient response 
and are built for large power 
handling. 

A unique process for treat¬ 
ment of the aluminium voice- 
coil former ensures better 
stability of voice coil shape 
under conditions of sustained 
high power. The cone rim 
treatment is another MSP 
feature which provides high 
damping and correct ter¬ 
mination. 


SPECIFICATION 


TYPE No. 

53348/12UA/15 

52859/12TAC/15 

52863/ 12TACX/15 

Max. Power Handling 

20W. 

10W. 

10W. 

Frequency Range 

45-6000 Hz 

55-6000 Hz 

55-12000 Hz 

Resonance 

50 Hz 

60 Hz 

60 Hz 

Magnet Material 

Alnico V. 

Barium Ferrite 

Barium Ferrite 

Flux Density 

13,000 gauss 

10500 gauss 

10500 gauss 

Total Flux 

100,000 lines 

45000 lines 

45000 lines 

V. C. Diameter 

13" 

1" 

1" 

Impedence 

15 ohms 

15 ohms 

15 ohms 

Mounting Hole Centres 

113" P.C.D. 

113 P.C.D. 

113 P.C.D. 

Maximum Depth 

4|" 

31" 

31" 
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A TOR PERFORMER 


IN ANY ROLE 


. . . The low-cost dependability of carbon composition 
. . . The reliability and power rating of wire 
. . . The stability of precision carbon film 
. . . The low temperature coefficient of metal film 
... The premium performance of metal glaze 

Whichever your circuit demands—the choice is yours from IRC 

Just a few examples from Australia's most complete range of resistors 




4 > 
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Miniature 

insulated 

carbon 

composition 

y 4 to 2 watts 

Bulletin 

BT62A 

Miniature 
insulated 
wire wound 
y 2 and 1 watt 
Bulletin 

BW62A 

Miniature 

insulated 

R.F. chokes 

Bulletin H 

Deposited 

carbon 

High stability 

Vs to 2 watts 
Bulletins DM 
and DC 

Variable 
carbon and 
wire wound 

Bulletins CTS 
and 2W 

Evaporated 
metal film 

Va and 1 watt 
Bulletin CC 


For complete 
information write or 
mail coupon to 

INTERNATIONAL 
RESISTANCE CO. 
(A’SIA) PTY. LTD. 

Australia's Premier Resistor 
manufacturer and a 
member of the IRH Group 
THE CRESCENT. 
KINGSGROVE. N.S.W. 

TEL. 500111 


;*"“post ‘today* 

m Please forward Bulletin Nos. .... or 

B tick □ tor complete catalogue. 

m NAME ..._.. 

m .... 

ffi ADDRESS .... 


H STATE 


m m ns 



INCb7, (,Z 
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Engineers! 

You too can be part of Australia’s future 



as a Commissioned Officer in the 
Royal Australian Air Force 


Appointment to Commissioned Rank in the 
RAAF is offered to qualified Mechanical 
Transport and Radio Engineers desiring a 
more challenging and fuller life. As well as 
receiving a generous salary and attractive 
fringe benefits you will be contributing to 
Australia’s defence complex. 

Qualifications. Successful applicants must be 
British or naturalised Australian subjects and 
medically fit. Normally they must be aged 
under 35 years, though applicants who have 
particularly good qualifications or experience, 
or who have had previous service in Her 
Majesty’s Forces, may be accepted at higher 
ages. Appointees must be qualified in accord¬ 
ance with any one of the following:— 

• Possess a University degree in aeronautical, 
electrical or mechanical engineering, or 

• Have a diploma in a branch of engineering 
(preferably aeronautical, mechanical, electrical, 
automotive, electronic or instrument) which 
entitles him to Corporate Membership of a 
Professional Chartered Technical Institute 
without further examination. 

Duties. Appointees with the appropriate 
technical background may be required to serve 
in more than one field of RAAF engineering 
during this Service career. Technical Officers 
may be concerned with specification, develop¬ 
ment, technical standards, servicing and repair 
and at times with design, manufacture and 
research, in relation to the engineering field in 
which they are employed at the time. 

Rank of appointment. Applicants who are 
engineering graduates, diplomates, or have 


equivalent qualifications, will normally be 
appointed with the rank of Flying Officer. 
Other successful applicants will be appointed 
with the rank of Pilot Officer. 

Salary. Pilot Officer on appointment $2821 
per annum (single) or $3423 if married. Sub¬ 
ject to satisfactory service, officers are pro¬ 

moted to Flying Officer after one year’s service 
and to Flight Lieutenant, if University Gradu¬ 
ates, two and a half years later (three years in 
all other cases). Salary is increased on pro¬ 
motion to: — 

RANK SINGLE MARRIED 

Flying Officer. $3106 $3708 

Flight Lieutenant $3949 $4551 

Additional service advantages. 

® Free medical and dental care * Free accom¬ 
modation or an allowance * Generous retire¬ 
ment allowance at an early age • Removal 
expenses • Recreation and Long Service Leave 
• Initial clothing issue, uniform allowance. 
There are also vacancies for Aeronautical , 
Electrical and Instrument Engineers . 


Staff Officer Recruiting, 

Headquarters Support Command RAAF, 
Victoria Barracks, MELBOURNE, Cl, VIC. 



Director General of Recruiting, Department of Defence. 


REI.FP.56 
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CORROSION-An Industrial Disease 

by Stanley Lichenstein, U.S. National Bureau of Standards 


This article discusses corrosion as a technological and eco¬ 
nomic "disease 7 ' eating away at metals and materials. It 
describes efforts now being made to conquer this disease; 
efforts which involve both N B S and industry in extensive 
field and laboratory research. 


Corrosion, as a subject of public con¬ 
cern, is runner-up to migraine headache, 
receding hair, middle-age spread and 
bunions. 

Actually, it does have a certain kin¬ 
ship with such irritants — and with 
major menaces like cancer and athero¬ 
sclerosis. Corrosion, like cancer, liter¬ 
ally eats away at metals and materials 
vital to our economy and it apes 
artherosclerosis in clogging the lifelines 
of commerce. 

More than this, corrosion, like 
disease, endangers life and limb through 
structural failures, accidents and ex¬ 
plosions on land, at sea and in the air. 

Its whopping $10,000 million annual 
loss to the American people — includ¬ 
ing a. direct $1,000 million loss to the 
Federal Government — occasions in¬ 
creasing efforts by Government, industry 
and science to turn back an enemy which 
causes Americans to spend: 

® More than $300 million a year to re¬ 
place 2,400,000 corroded water heaters. 

® $75 million in extra petrol charges 
because of corrosion-damaged tankers, 
$50 million as a result of refinery cor¬ 
rosion. and $500 million to replace 
mufflers and tailpipes. 


® $1 million a day in the oil and gas 
industries because of corrosion of under¬ 
ground structures. Replacing an oil re¬ 
finery’s corroded tube may involve an 
$800-per-hour production loss in addition 
to the cost of the tube itself. 

® $40 million a year to boost water¬ 
works pumping capacity to make up for 
rust clogging. 

® As much as $10,000 a day for a 
power plant to purchase power from an 
interconnected system while corroded 
equipment is replaced. 

® Millions in the food a-nd beverage in¬ 
dustries as a result of spoilage through 
corrosion of containers and caps. 

v # Substantial extra sums for heavier- 
than-needed equipment deliberately over- 
designed as a- hedge against unknown 
rates of corrosion. Over-design of steel 
pipeline not only consumes extra metal 
but also cuts flow capacity because of 
smaller internal diameters; unnecessary 
use of costly alloys or special materials 
is another form of over-design, and these 
wasteful uses of materials may be found 
in the designing of reaction vessels, boil¬ 
ers, condenser tubes, oil-well sucker rods, 
pipelines, water tanks and marine struc¬ 
tures. 


a The cost of the estimated 40 per cent 
of U.S. steel production which goes to 
replace corroded parts and products. 

These are only a few of the many 
direct and indirect costs of corrosion. 
Every person, home and industry in the 
country is affected. Materials, money 
and time are wasted. Inroads are made 
on natural resources and manpower 
through unnecessary depletion of metals, 
coal, oil, water, energy, human effort 
and sometimes lives. 

New urgency is given to anti-corrosion 
work by the advances of technology, the 
conquest of space, the crossing of the 
sound barrier, the exploration of the 
ocean defiths, and the demand of modern 
warfare. Materials today must be able 
to withstand conditions of very high tem¬ 
peratures, very high pressures, nuclear 
and solar radiation, exotic chemical mix¬ 
tures, and the tough terrains of current 
military operations. 

Scientific shock troops, working at the 
National Bureau of Standards’ Institute 
for Materials Research at Gaithersburg, 
Md., and at various sites in Washington 
and around the country, are mounting a 
more comprehensive assault on the prob¬ 
lem. 

Latest challenges, they are convinced, 
can be countered with new techniques 
— such as those developed to keep sur¬ 
faces ultra-clean for a full year (com¬ 
pared with 1 second in 1945), and to 
permit operations at atomic level, as well 
as a variety of complex electro-chemical 
weapons being added to their arsenal. 



Left: A Bureau 
metallurgist uses 
a field emission 
microscope while 
studying oxygen 
absorption on 
clean nickel sur¬ 
faces. A nickel 
emitter supplies 
electrons which 
are accelerated 
to the screen , 
forming a magni¬ 
fied image of the 
emitter surfaces. 


Right: Effect of 
zinc in cathodi- 
cally protecting 
plain carbon steel 
underg round. 
Specimens buried 
for 5.8 years. 
Top; unprotected 
steel ring and zinc 
cylinder. Bottom; 
steel ring con¬ 
nected to zinc 
anode. Zinc-steel 
area ratio, 1:20. 
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NBS Corrosion Section researchers 
collaborate on many fronts with industry 
groups, technical societies and such 
agencies as the Department of Defence, 
National Aeronautics and Space Admin¬ 
istration, the Department of the Interior, 
the Atomic Energy Commission, the 
Bureau of Naval Weapons and the Civil 
Aeronautics Board. To this collaboration 
the Commerce Department-NBS group 
brings the experience of a half-century’s 
pioneering in this field. 

One kind of benefit to be sought was 
pointedly illustrated in reports made at 
last year’s Air Force Materials Sym¬ 
posium at Miami Beach. Part of the dis¬ 
cussion centred on the catastrophic 
failure of a bomber in flight. 

Corrosion and lack of definitive mater¬ 
ials tests were identified as the two larg¬ 
est problems facing Air Force missions. 
Most primary structural failures of AF 
systems were attributed to stress cor¬ 
rosion cracking of forgings or extrusions. 

Conferees put the finger on a small 
fatigue crack at a rivet hole in a lower 
wing panel as marking the beginning of 
the end for the bomber in question. If 
data had been available to designers 
specifying material for these wing 
panels, they said, millions of dollars and 
several lives would have been saved. 

The Corrosion Section, part of the 
Metallurgy Division at the NBS Insti¬ 
tute for Materials Research, is out to 
close the data gap wherever it may exist. 

Although not established until 1922, 
the Section’s role was foreshadowed al¬ 
most from the beginning of the National 
Bureau of Standards 21 years earlier, 
for anti-corrosion work was in immedi¬ 
ate demand. Cries for help came from 
Boston and then from other directions 
— St. Louis, Chicago, Philadelphia, 
Elyria, Ohio, and Springfield, Mass.— 
after a broken main under Boylston 
Street focused public attention on a 
tangled skein of troubles threatening 
several industries, municipalities and the 
public. 

With electric tramways proliferating 
in the United States, it was a matter for 
dismay to discover extensive ravages 
from water and gas main corrosion, tied 
to the Boston tramway system’s stray 
underground electric current. Also in 
trouble were lead-sheathed underground 
telephone and telegraph wires, light and 
power cables, structures at the foot of 
bridges, and reinforced concrete sup¬ 
ports of piers and buildings. 

It all added up to losses in the mil¬ 
lions as a result of water and gas leaks, 
repairs, replacements, devaluation of 
capital investment, fire hazards and ser¬ 
vice interruptions. 

A Senate committee, hearing 1910 
testimony of the first National Bureau 
of Standards director, Samuel W. Strat¬ 
ton. recognised corrosion a s a national 
problem and voted a three-year appro¬ 
priation for NBS investigations of earth 
electrolysis. Before the special funds ran 
out, spadework by the Bureau enabled 
utility engineers to make their own elec¬ 
trolysis surveys and an insulated feeder 
system was devised as one way of miti¬ 
gating this type of corrosion. 

Thus launched, the work continued, 
using regular NBS funds. Over the 
years. Bureau specialists, working with 
utility engineers, devised nearly 20 
methods of mitigating corrosive effects 
of electrolysis. Beyond this, studies were 
made of the corrosive action of soil it¬ 
self on metals, without the agency of 
stray currents. 


In 1921, NBS de¬ 
veloped an earth- 
current meter. In 
1922, the Bureau 
founded the Corro¬ 
sion Section and be¬ 
gan two decades of 
c o n c e ntrated re¬ 
search on corrosion- 
resistant materials 
and protective coat¬ 
ings. 

Invoking the spirit 
of Sir Humphrey 
Davy, the Section’s 
researchers revived 
the English scien¬ 
tist’s century -old 
idea for cutting cor¬ 
rosion of metal sur¬ 
faces practically to 
zero by using “sacri¬ 
ficial” blocks to pro¬ 
vide cathodic protec¬ 
tion. This method 
operates to transfer 
corrosion to a sub¬ 
stitute metal anode, 
setting up a galvanic 
cell with the surface 
to be protected. 

Applying Davy’s 
principle, NBS de¬ 
velopment of re¬ 
placeable zinc an¬ 
odes for under- 
ground structures 
led to vast im¬ 
provements. Buried 
pipelines and cables, 
canal gates, conden¬ 
sers, submarines, 
water tanks, marine 
pilings and chemical equipment are com¬ 
monly protected by this cathodic method 
today. 

Increasingly. Corrosion Section data 
and skills are called into play to meet 
a variety of special situations: by the 
National Aeronautics and Space Admin¬ 
istration, wrestling with severe corro¬ 
sion problems brought on by wind, salt 
spray and sand at Cape Kennedy; by 


A Bureau field officer removing and inspecting 
specimens at NBS corrosion test site. A combina¬ 
tion of laboratory research and experimental field 
work is used in the battle against corrosion. 


the Federal Power Commission, improv¬ 
ing safety codes and pipeline specifica¬ 
tions after stress corrosion cracking of 
24-inch natural gas pipelines caused 19 
deaths; by the City of Cleveland, con¬ 
sulting with NBS on the condition of 
11,000 miles of gas lines; by the Depart¬ 
ment of Defence and sister agencies 
concerned with national security, han- 


Another laboratory experiment. Aluminium alloy specimens used in a 
recent investigation into the effects of electric current on aluminium 
corrosion. These specimens were exposed to a salt solution } but current 
has effectively blocked corrosion of the left-hand specimen. 
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X-101-D 
66-Watt 
Stereo 
Control— 
Amplifier 

$296 


If you are a very particular 
type of person—discriminating— 
uncompromising—then you are 
a FISHER man 


Controls: Input Selector (Tape Head, Phone, 
Tuner, Auxiliary and Tape Play positions); Mode 
Selector (Mono, Stereo and Reverse positions); 
Left/Right Bass (concentric) Balance; Volume 
(including AC off). 

• Sixty «six watts of music power (1HF) more than 
enough to drive the most inefficient of speaker 
systems to glorious volume. 

• Abounds in convenience and comfort features like 
the exclusive FISHER DIRECT TAPE MONITOR 
for correct monitoring during tape recording without 
disabling any control function for tape playback. 

• Equalisation switch for phone and tape provides 
accurate compensation for recording characteristics, 

Complete, range of FISHER amplifiers 


Switches: Equalisation (Tape/Phone); High Filter 
(On/off); Speakers (On/off); Tape Monitor (On/ 
off); Loudness Contour (On/off). 


eliminates excessive high-frequency noise and restores 
the shape of the original wave form. 

• The power-derived centre channel allows a third 
speaker for “three channel” stereo or a remote 
monaural speaker. 

• A front-panel jack accepts stereo or mono head¬ 
phones. 

• Speaker silencing switch included. 

from $240. FISHER speakers from $86. 


RCA OF AUSTRALIA 
PTY. LTD. 

An Associate Company of the Radio Corporation of America 


SYDNEY. 219 Elizabeth Street 

MELBOURNE 2 Stephenson Street, Richmond 

BRISBANE . 173 Ann Street 

ADELAIDE 99 Currie Street 

PERTH. 280 Stirling Street 
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I I 

j Fill out and mail this coupon for your full copies of I 

I the FISHER handbook, available to readers of this | 
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dicapped in many of their operations by 
corrosion. 

There is a pooling of forces on both 
sides of the struggle. Adept at many 
forms of physical subversion, corrosion 
finds allies everywhere.. in liquids and 
underground, in the amount of free oxy¬ 
gen in an environment, in sulphuric and 
other acids, in salts and alkalies, in ris¬ 
ing temperatures, in air pollution and 
sulphur compounds, and in bacteria 
such as micro-organisms living in fuel- 
tank water bottoms and feeding on the 
fuel’s hydrocarbons. 

Allies in the anti-corrosion camp in¬ 
clude protective coatings and linings— 
paints, plastics, coal tars, glass, porce¬ 
lain, ceramics, zinc, chromium, silver, 
tin or lead; more than 50 resistant 
metals and alloys, such as a new high- 
tensile steel which is left unpainted to 
form a thin coat of corrosion which pro¬ 
tects against deeper corrosion; substi¬ 
tute materials — plastics, wood, glass, 
ceramics, carbon, rubber; inhibitors and 
protective film-forming agents—pyri¬ 
dine, phosphates, silicates and chrom¬ 
ates; humidity and temperature control 
procedures; techniques for “moth-ball¬ 
ing” or cocoon-covering vulnerable 
equipment, removing oxygen from 
water, etc. 

The NBS Corrosion Section’s current 
strategy for over-powering the enemy 
calls for basic and applied research on 
major fronts — elementary reactions, 
the mechanism of stress corrosion, polar¬ 
isation and cathodic protection, under¬ 
ground corrosion, thin films, galvanic 
effects, and stress and atmospheric cor¬ 
rosion in marine environments. 

Modern weapons used by the labor¬ 
atory under this battle plan include 
powerful electron and field emission 
microscopes, ultrasonic cleaners, stress 
corrosion racks, ellipsometers, potentio- 
stats and other devices for studying 
metals in atomic purity or in complex 
situations of chemical change, under 
pressure, bending, stretching, or what 
have you. 

The scientists and administrators 
commanding this war on corrosion look 
forward to a stepped-up, comprehensive 
operation through which the section 
will serve as a four-fold national head¬ 
quarters or centre for: measurement 
and control of corrosion, corrosion pro¬ 
ducts information and research, cor¬ 
rosion engineering information, and 
studies of the economics of corrosion. 

As the nucleus for the needed — 
and only partly achieved — broad oper¬ 
ation, the NBS Corrosion Section car¬ 
ries on its own advanced research, 
teams up with other agencies in engin¬ 
eering research, serves as corrosion con¬ 
sultant to them and to industry and 
consumers, and as an impartial referee 
on corrosion problems for Federal, State 
and city governments and industry. 

The work, in the nature of things, 
cuts across all aspects of human activity. 
Rooted beneath the earth, it reaches to 
the stars, and its grasp extends from the 
behaviour of atoms to the functioning 
of the most complicated and massive 
“hardware.” Beneficiaries run the gamut 
of technologies — from petroleum, 
where gas pipeline explosions are 
caused by stress corrosion, to space, 
where propulsion systems are limited by 
severe oxidation conditions. 

Progress here hastens progress all 
along the line: 

In nuclear power, by helping to meet 


problems of radiation effects on mater¬ 
ials. 

In oceanography, by preventing stress 
corrosion cracking of super-strength 
alloys needed at greater depths. 

In water desalination, by preventing 
costly plant shutdowns such as the one 
which closed the $1.25 million Govern¬ 
ment-backed Freeport. Texas, facility 
for weeks—because of corroded carbon 
steel plugs in heat exchangers. 

In space and supersonic transport, by 
developing more reliable protection of 
high-melting-point metals against oxida¬ 
tion and scaling. 

In health programs, by improving the 
servicability and durability of expensive 
equipment and preventing failure of 
surgical implants, artificial organs, and 
prosthetic appliances. 

In military operations, by helping to 
maintain long supply lines in severe en¬ 
vironments. 


In safety, by preventing accidents and 
explosions. 

In conservation, by averting unneces¬ 
sary depletion of natural resources. 

Most of these problems would have 
been undreamed of in an earlier and 
simpler age. Nevertheless, corrosion has 
always managed to achieve its own 
peculiar urgency. In Benjamin Franklin’s 
time, for example, one manifestation was 
the “dry bellyache,” with accompanying 
paralysis — mentioned by Franklin in a 
letter to a friend. This malady threaten¬ 
ed citizens drinking water or rum which 
had been in contact with lead roofs or 
lead coil condensers, and became suffic¬ 
iently serious to cause the Massachusetts 
legislature to outlaw lead beverage con¬ 
tainers. 

Corrosion, in any case, has remained 
a fighter for 180 years of American 
history. Only a fighting program will 
make significant progress against it. O 


Specimens of high alloy steels after exposure in various soils for 14 years . 
Specimen “U,” 12pc chromium steel. “V/* 18pc chromium steel. "W ” 
18pc chromium, 9pc nickel steel. The superiority of the last named alloy 

is obvious. 


tLECTRQNlCS Australia , March , 7967 


II 





Australia's Mobile Broadcasters 


In the early days of Australian radio there were few country 
stations and little effective coverage from city stations. In 
an effort to fill the gap, mobile stations were used in both 
N.S.W. and Victoria, and enjoyed considerable popularity. 
This story recalls some of the problems and successes of 
these ventures. 

by Adrian Peterson 


The first mobile broadcasting service 
in the history of Australia was conducted 
by AWA on the “Great White Train” 
which travelled 45,000 miles in N.S.W. 
country areas for 12 months during 1925 
and 1926. The call-sign used was 2XT. 
During this time, more than 100 towns 
were visited. 

“The Great White Train” consisted of 
15 covered vans in which some 30 firms 
had arranged exhibits, as part of a plan 
to bring before country people the extent 
of Australian-made goods. The train 
was also known as the “Australian Made 
Preference Train.” 

The train carried an electric light and 
power plant, movie projection equip¬ 
ment, as well as the studio and trans¬ 
mitter for 2XT. At each stop, telephone 
connection was made with the P.M.G. 
telephone network so that the representa¬ 
tives could keep in touch with their 
principals in Sydney. 

The usual procedure was for the train 
to arrive at a station early in the morn¬ 
ing, and after breakfast the business 
representatives would visit the local 
tradespeople. After lunch the train 
exhibits were opened for inspection and 
during the evening, movie films were 
screened. According to the N.S.W. Divi¬ 
sion of the Australian Railway Historical 
Society, over half a million people 
inspected the exhibits. 

Station 2XT occupied part of the rail¬ 
way carriage devoted to radio equipment 
which, then, was still in its infancy. By 
means of a specially designed mast, 2XT 
was on the air nightly, with a program 
consisting mostly of music. 

The 60ft long aerial was suspended 
between two 40ft masts. The rails were 
used as an earth. Reports of excellent 
reception of the 500-watt transmitter, 
operating on 255 metres (approx. 1175- 
KHz) were received from all states of 
Australia, New Zealand and New 
Guinea. 

Another mobile broadcasting station, 
also operating from a railway carriage, 
and perhaps better known these days 
than the now extinct 2XT, was 3YB. 
Radio 3YB first commenced operating 
from a motor van, then used a railway 
carriage, before it settled into a perma¬ 
nent location at Warrnambool. 

Back in 1930, there were only two 
country radio stations in Victoria, 3TR— 
at the time located at Trafalgar—and 
3BA at Ballarat, both operating on the 
now almost infinitesimal power of 50 
watts. It was at this time that Mr Jack 
Young, announcer at 3BA Ballarat, pro¬ 
pounded the idea of a radio station on 
wheels to take radio entertainment into 
country areas not otherwise served. Mr- 
Young passed the information on to a 
friend, Mr Vic Dinneny, who eventually 


secured a licence to operate a mobile 25- 
watt station anywhere in Victoria, but 
outside a 30-mile radius of any fixed 
radio station. 

Station 3YB, named in honour of 
Young Brothers, Ballarat, took to the 
road in a four-wheeled truck, and 
broadcast its first program at Creswick 
on October 1, 1931. It then journeyed 
the length and breadth of Victoria. The 
first three-month tour covered the 
Lower and Upper Mallee, to Mildura, 
and then back to Melbourne via the 
Wimmera. 

When completely operational, the 
total equipment for 3YB at this stage 
consisted of two motor caravans and a 
trailer, painted with the background 
scarlet and the large lettering in gold, 
“3YB Mobile Broadcasting Services.” 
The 120ft-long aerial was suspended 
between two 4Qft masts, with the three 
vans below and parallel to it. 

The nature of the aerial system requir¬ 
ed open spaces, found oniy in paddocks. 
Bogging in wet weather was always a 
hazard, and after one winter, camped 
in appalling conditions, a more congenial 
method of conducting the mobile broad¬ 
casting service was sought. 

At this stage, Jack Young, who was 
still vitally interested in 3YB, began 
discussions with the officers of the Vic¬ 
torian Railways, with a view to obtaining 
a coach in which to house the station. 
Finally, a carriage known as the “Mel¬ 


ville” car was made available. This had 
been built and used for the Royal Tour 
of Victoria by King George V and his 
Queen, as the Duke and Duchess of 
York. 

Structural alterations to the “Melville” 
were unnecessary and, at one end, the 
parlour, 21ft x 10ft 6in, became the 
studio. Another room further along the 
corridor, 14ft x 10ft 6in, previously the 
Royal dining-room, housed the trans¬ 
mitter and associated equipment. The 
aerial system consisted of 2 collapsible 
20ft masts at each end of the carriage. 
For stability an earth pin was driven in 
beside the rails when the car was on 
location. 

Twelve months after 3YB commenced 
as a motor convoy, it was successfully 
transferred to the “Melville” railway 
carriage, and on October 17, 1932, it set 
out for the Goulburn Valley on its initial 
tour. 

For the next four years, 3YB made 
carefully planned itineraries throughout 
Victoria, still maintaining the discreet 30 
miles distance from any fixed radio sta¬ 
tion. 3YB carried national advertising 
as well as a large volume of local adver¬ 
tising, which greatly stimulated local 
trade.. 

Many important relays from city sta¬ 
tions were carried by 3YB. On one 
occasion, a relay of the Coldstream and 
Grenadier Guards was taken from Mel¬ 
bourne. The program level began to fall 
progressively, and quite mysteriously. 
The 3YB engineer, during a pause in 
the program, reversed a microphone 
amplifier on the line, and requested every 
eavesdropper to “get off.” The sudden 
return to initial level demonstrated the 
extent of the eavesdropping and also the 
response to the request. 

On another occasion, at Shepparton, a 
number of railway trucks were acciden¬ 
tally kick-shunted on to the same line as 
the “Melville.” As a result, the broad- 



This map of Victoria shows the general pattern of station 3YB’s country 
tour . and the major towns through which it passed. Housed first in a 
road vehicle, and later in a railway carriage , it operated for over five years. 
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AIDS HARBOUR PILOTS 



| Portable two-way radio packs for communication between the pilot and f 
| attending tugs are being used at Port Jackson , Port Kembla and New - 1 
| castle by Maritime Services Board pilots. This system supersedes use 1 
| of the ship’s radio for directing orders to attending tugs. The main I 
1 advantage of the new system is that a “ double-check” is made immedi - | 
1 ately on orders given to tugs by the pilot. The pilot issues the order and § 
1 the tugs immediately repeat the order back to him. This obviates any | 
1 possible misunderstanding or misinterpretation of a pilot’s order. The 1 
1 units are made in Denmark and are distributed in Australia by Standard 1 
1 Telephones and Cables Pty. Ltd. 


casting equipment was damaged, and 
3YB was put off the air. Following a 
Victorian Railways departmental in¬ 
quiry, the Mobile Broadcasting Service 
was issued with frogs and detonators; 
the frogs to derail any runaway car¬ 
riages, and the detonators to give 
audible warning. On several subsequent 
occasions, 3YB was saved from any 
further damage by these devices. 

With the number of radio stations in 
country Victoria growing, it became 
increasingly difficult for 3YB to main¬ 
tain an economic schedule outside the 
30-mile limit. Because of this, the feasi¬ 
bility of the mobile service was dwind¬ 
ling, so a fixed-station licence was 
applied for. In recognition of the pio¬ 
neering services of the mobile station, 
two licences were granted, one for 
Warrnambool and one for Wonthaggi. 
The location for the Wonthaggi station 
was later changed to Warragul, and the 
callsign 3UL allocated. The station for 
Warrnambool, took the callsign of 3YB, 
thus carrying on with the original tradi¬ 
tion of pioneering service, originally 
developed by the Mobile Broadcasting 
Service in its road and rail equipment. 

So, after five years, 3YB Mobile 
ceased operation about October 1935, 
and the new 50 watt 3YB Warrnaabool 
commenced January 18, 1936, with 3UL 
in Warragul commencing May 18, 1937. 
With this, the Melbourne Office, situated 
at 430 Little Collins Street, was closed. 

3YB’s original transmitting equip¬ 
ment, operating on 1145KHz with 25 
watts was taken over by one of 3YB*s 
later engineers, Harry Fuller, and used 
in his amateur equipment VK3HF. The 
Victorian Division of the Australian 
Railway Historical Society states that the 
“Melville” is now used as a mobile 
power unit on special occasions. 

Our sister Dominion, New Zealand, 
likewise had a mobile broadcasting ser¬ 
vice on a railway carriage. The N.Z.B.S. 
launched 5ZB on a 77 day tour in 
March of 1939. Fourteen towns were 
visited, and broadcasts were made from 
7 a.m.-9 p.m. and 6 p.m.-lO p.m. with, 
on occasions, additional midday broad¬ 
casts from 12-2 p.m. This was also a 
commercial service, and the station was 
welcomed with a flourish in each loca¬ 
lity. Mayors, local dignitaries and senior 
business personnel took part in the wel¬ 
coming services. 5ZB was so well re¬ 
ceived on its first run, that its season 
of touring was extended well beyond the 
original 77 days. 

Turning to the sea, we take note of a 
very popular pre-war broadcasting sta¬ 
tion, established by AWA in the m.v. 
“Kanimbla,” and known as 9MI. The 
“Kanimbla” was built in Belfast, Ireland, 
and the radio equipment was constructed 
in Sydney and shipped to Belfast for 
installation. 

The transmitter of 9MI was first tested 
on April 21, 1936, while the ship was 
undergoing her sea trials. The B.B.C. 
reported favourably on the tests. Dur¬ 
ing the trip to- Australia, the transmitter 
was tested four times. The announcer. 
Miss Eileen Foley, was given only 5 
minutes notice each time, by a radioed 
message from Sydney, and on two 
occasions, she was in the ship’s swimming 
pool and went dripping to the micro¬ 
phone for the tests. 

May 28 saw the inaugural Australia- 
wide broadcast taken by all national 
stations, with the “Kanimbla” still 1,000 
miles from Sydney. The 1.5KW trans¬ 


mitter operating on 25.6 metres (approx. 
8.53MHz) was picked up clearly and 
the program, fed into the A.B.C. national 
network, was considered an outstanding 
success. 

Many well - known people, while 
travelling for either business or pleasure, 
made broadcasts from 9MI. Among them 
were Richard Crooks, the famous tenor; 
and Sir Ernest Fisk, well-known radio 
pioneer: 

As the station steamed around the 
Australian coast, it made regular broad¬ 
casts from all AWA stations, and several 
others as well. The transmissions of 9MI 
in the 25— and 49-metre bands were 
clearly reported on from all parts of the 
world. 9MI ceased operation at the same 
time as did VK2ME, 3ME and 6ME, at 
the immediate onset of World War II. 

Returning to the scene on land, we 
have the interesting case of VHQ. In 
pre-war Western Australia, there was 
strong agitation for the establishment of 
a powerful national relay station, some¬ 
where in the south-west. After some 
years of simmering public opinion, 
definite plans were brought into 
operation. A van was fitted up as a 
mobile broadcasting station, allotted the 
call VHQ and given the commission to 
find the best location for a high-powered 
regional. 

Extensive testing was carried out by 
VHQ, and ultimately a report was sub¬ 
mitted, recommending that one station be 
set up at Minding, another at Kalgoorlie, 
with the suggestion that another one be 
set up in the foreseeable future, in 
Moora. As a result, 6WA Minding, and 
6GF Kalgoorlie came on the air almost 
simultaneously, 6WA on December 7, 


and 6GF on December 10, in 1936. The 
Moora location was transferred to Dal- 
wallinu, and 6DL came on the air in 
1965. 

A final and very interesting form of 
mobile broadcasting was planned and 
constructed by the Australian Army 
Amenities Service during World War II. 
Twenty-one mobile transmitters, some 10 
watt and others rated at 200, were built 
into army 3-ton trucks. These were 
constructed and tested at two locations, 
Sydney and Melbourne. This series of 
stations all had a 9A call, running from 
9AB through to at least 9AL. The well 
known 9PA in Port Moresby was 
temporarily changed to 9AA to fit in with 
this series. 

Many of these stations, in testing 
during the early hours of the morning, 
usually on 1440KHz were heard at good 
strength throughout the Commonwealth 
and also in New Zealand. 

This series of stations was never com¬ 
pleted, because of the cessation of war 
in the Pacific, but several of them 
operated in forward areas. Of note was 
9AI, “Somewhere in the Pacific,” 9AE 
and 9AL at Rabaul, and 9AJ at Wewak. 
These stations moved around, wherever 
the troops were, and could be found at 
different times in different locations, 
bringing music and cheer for those relax¬ 
ing from mopping up operations. 

The only form of mobile broadcasting 
that has never been conducted in 
Australia, is by plane. In South Vietnam, 
2 planes circle high in the air, bringing 
TV programs to a wide area. Maybe 
airborne TV may complete the picture 
of mobile broadcasting in Australia. Who 
can tell? 
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MODULAR RACK 


OVER 400 POSSIBLE ASSEMBLY VARIATIONS! 


FLEXIBILITY AT 
LOW GOST 

Only a screwdriver is needed to 
complete a rigid permanent con¬ 
struction. Overall width of 19" for 
ALL units, with a depth of 11" in 
the 5j" unit, and 11" and 14" in the 
7" and 8?" units. Panel widths of 
1", 2", 4" and 8" make this the most 
versatile system in the world. 




Example. A 5?"x11" deep Rack with 
2" x 8" wide module units would 
cost $34.10 in an etch and lacquer 
finish. The same Rack painted, 
would cost $39.15. 


Distributed by: 

ELECTRONICS DIVISION, 
E.M.I. (AUST.) LIMITED, 

301 CASTLEREAGH STREET, 
SYDNEY. TEL. 20912 


I EMI 


BRANCH OFFICES IN MELBOURNE, ADELAIDE, PERTH, BRISBANE AND NEWCASTLE. 
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Shaft Encoders and 
Position Indicators 


Knowing the exact position of a shaft or indi¬ 
cator hand, at a distant point, is an essential 
requirement in many phases of industry. Many 
forms of shaft encoders have been employed in 
the past, but the recently developed optical en¬ 
coder offers a number of advantages. This 
description is from the "Hawker Siddeley 
Technical Review." 


by J, Grieve* 


The demand for increased production 
and higher accuracy in the process and 
position control fields has continued to 
rise in recent years. This, coupled with 
the demand to present and process in¬ 
formation digitally, has led to the de¬ 
velopment of new instruments to help 
meet these requirements, one being the 
shaft encoder or analogue to digital con¬ 
verter. 

The requirement to process goods and 
control functions more rapidly and with 
greater precision is two-fold: 

1. To meet the ever-increasing demand 
on products and services. 

2. To prevent rising labor costs caus¬ 
ing the product or process to be¬ 
come uneconomic. 

In the digitising of processes and func¬ 
tions it is in many cases necessary to 
convert analogue information, such as 
shaft rotations or pointer movements, 
into a digital form before further pro¬ 
cessing, and the encoder is designed to 
perform this function. 

There are two basic types of optical 
encoder: 

1. An incremental type—the simplest 
form, providing an output signal of 
a series of pulses as the input shaft 
rotates. 

2. A binary encoder, sometimes called 
digitiser, which incorporates an in¬ 
formation store and gives a unique 
coded output to define the input 
shaft position. 

The incremental optical encoder is 
essentially a small, high resolution, low 
torque analogue to digital convertor. 

It comprises a shaft, supported by two 
precision bearings, on one end of which 
is mounted a glass disc. The disc has 
photographically produced on it a large 
number of very accurately positioned 
radial lines. The spaces between the 
equally-pitched radial lines are trans¬ 
parent. A small lamp is mounted in the 
casing so that it illuminates one side of 
the disc. 

A glass index grating having similar 
line spacing to the disc is mounted in 
the casing such that moire fringe inter¬ 
ference patterns are produced as the disc 
is rotated. A photo detector, mounted 
behind the index grating, senses each 
fringe of the moire pattern as it inter¬ 
rupts the light path when the shaft is 
rotated. The output signal is a sine 

* Chief engineer, S. G. Brown Ltd., 
Chiswick , U.K . 


This satellite terminal aerial at Goonhilly Downs 
(U.K.) uses optical shaft encoders to indicate its 
exact elevation and bearing. 


wave and the pulses are counted and 
may be displayed in digital form or the 
information used to action further pro¬ 
cesses. 

In order to be able to determine the 
direction of rotation of the shaft, an 
additional photo detector is iricorporated 
in the casing. It is positioned so that 
its output signal is phase displaced by 
90° from the first detector (figure 2). 
A discriminating circuit determines which 
detector has risen first, thereby indicating 
direction of rotation. It is, of course, 
necessary to use a bi-directional counter 
if reversible motion is to be measured. 

The main features of incremental op¬ 
tical encoders are: 

1. Small size—Size 15 syncro case. 

2. High resolution, up to 1.024 lines 


per revolution. 

3. Low stiction torque, down to 0.03 
gms. cms. 

4. Silicon photo detectors are incor¬ 
porated. 

5. High output signal without ampli¬ 
fication 1.0 volt p.p. 

6. Speed range 0 to 3,000rpm. 

7. Low inertia. 

8. Will operate immediately after 
months of non-use. 

Some typical applications for incre¬ 
mental encoders are as listed below: 

Rotary position indication (figure 3): 

In this application the encoder shaft 
is connected directly to the shaft whose 
angular movement is to be measured, or 
alternatively it may be connected via 
gearbox or other drive methods. 


Figure 2. Typical 
signal output 
from simple opti¬ 
cal incremental 
shaft encoder. 

☆ 

Figure 3. Optical 
shaft encoders in 
typical applica¬ 
tions. 
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A STEREOPHONIC AMPLIFIER 

with am/fm/sw tuners and22 watts total output... 





the model 220 


Here is a high-quality stereophonic amplifier in the classical 
style — modern in design and electronically superior to 
most similarly priced amplifiers. Silicon diodes are used in 
the pre-amplifiers in both channels — hum and noise are 
thereby reduced to a minimum. Frequency response of the 
Sansui 220 is 35-20,000 c/s plus or minus 2 db.! Input 
sensitivity is 3 mV for magnetic pick-ups, Noise and Loud¬ 
ness Controls are standard equipment, Headphone Jack 
provides personal listening, Treble 
and Bass Controls enable com¬ 
pensation for all types of record¬ 
ing quality. 

Tuner frequency ranges are:— 

AM 535-1605 Kc/s, FM 88-108 r, 



Mc/s, SW 3.5-10 Mc/s. Valves, Transistors and Diodes: 
6BM8 x 4, 6AQ8 x 2, 6BE6 x 1, 6BA6 x 3, 12AX7 x 1, 
6E5 x 1, 2SC-402 x 2, SE-05a x 2, SE-05-03 x 1, 0A-91 x 3. 
Both 8 and 16 ohms speaker outputs are provided. 

Above all, you should hear the new Sansui Model 220, 
Select the pick-ups and speakers you prefer at your favourite 
hi-fi store . . . and listen to your type of music through the 
satisfying Sansui 220. Sansui’s trend-setting styling blends 
with any decor — it’s conserv¬ 
ative, dignified and modern. 

You’ll be proud to own the new 
Sansui Model 220; ask for the 
complete specifications when you 
visit your hi-fi dealer! 


"HI t* 


III 


SANSUI 220 



Australian National Distributors: 



Head Office: 28 Elizabeth Street, Melbourne, Vic. 
Tel. 63 8101 (4 lines) 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Ply. Ltd.. 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes. 154-158 Arthur Si., New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill. 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Ply. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Phvsical Laboratories. P.0, Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzners Music House. Smith Street. Darwin. Tel. 3801 
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Some typical uses are: 

1. The conversion of pressure gauge 
or similar pointer analogue indi¬ 
cators into a digital read-out, by 
mounting the encoder on the front 
of the gauge and connecting the 
shaft to pointer spindle. 

2. The position of rollers and index¬ 
ing devices may be monitored re¬ 
motely. 

3. The position of control handwheels 
and valves may be set to a high 
order of accuracy by displaying 
their movement and position digi¬ 
tally and remotely. 

4. In inspection or acceptance gauges 
where angular motion has to be 
recorded accurately. 

Linear position indication: By mount¬ 
ing a pulley wheel on the encoder shaft 
the instrument may be used for linear 
measurement. A steel tape, fine wire or 
thread may be used as the driving 
medium, being tensioned to eliminate 
back-lash. It is, of course, essential that 
the diameters of the wheel and driving 
member be accurately manufactured in 
order to maintain the high accuracy of 
the encoder. 

A number of applications in mechani¬ 
cal inspection instruments—level indica¬ 
tors, travel of slides on machine tools 
are typical. The main advantage being 
the low stiction torque and the high re¬ 
solution achieved. 

By selecting the pulley diameter and 
using the appropriate number of lines 
on the disc it is usually possible to dis¬ 
play figures in the appropriate units. 

Speed or rate indicators: The encoder 
may be used for measuring velocity or 
rate in a number of ways: 

1. To measure the frequency of the 
pulses as the shaft is rotated, and 
display on a frequency meter. 

2. To select a time period over which 
pulses are counted, and the figure 
displayed digitally at the end of this 
period. It is usually possible to select 
the time and the number of lines on 
the encoder disc to enable the figure 
displayed to be in the desired units, 
e.g. rpm., ft. per sec., gal per hour. 

The applications are numerous, as the 
encoder can be used up to 3,000rpm 
with constant accuracy. 

Some typical applications are: 

1. The measurement of engine speeds 


and their cyclic variations. 

2. The measurement of speed of pumps 
and, therefore, fluid flow if pumps 
are of positive displacement. 

3. In any process control field where 
speed of rollers or mechanisms have 
to be monitored. 

4. Any rotary or linear motion where 
the features of low torque availability 
and high accuracy are essential re¬ 
quirements. 

Frequency generator: The optical in¬ 
cremental encoder may be used as a fre¬ 
quency generator by driving it with a 
synchronous motor. The selection of 
discs available enables a wide range of 
frequencies to be achieved. 

Print-out facility: The output from the 
incremental encoder is usually display¬ 
ed digitally on an electronic counter. 
It is, therefore, only necessary to add a 
serialiser to enable the total figures to be 
printed out on any of the printers cur¬ 
rently available. 

The binary encoder is similar in con¬ 
struction to the incremental version, but 
is more complicated and is generally 
used in conjunction with a digital com¬ 
puter or arithmetic unit. Digitising an 
analogue quantity makes the basic 
assumption that it may be represented 
by a sufficient number of discrete steps, 
each step being identified by a unique 
combination of “on” or “off” signals 
that can be converted into the binary 
code normally used in digital computers. 

In the case of the encoder, the com¬ 
plete combination of electrical signals is 
stored within the instrument as a pattern 
on the coded disc (figure 4). 

There are various forms of coding 
that may be used for encoders, and the 
more important are shown in figure 5. 

The binary code presents a problem 
when being read in an encoder at the 
positions where more than one digit 
changes simultaneously. If one of the 
reading heads is displaced slightly then 
a code number could be read which is 
very different from the true one. 

This serious error can be eliminated 
by what is termed “Vee Scan” reading 
in which the reading head detectors are 
arranged in a vee which has its apex at 
the least significant track. This involves 
using two reading detectors for each code 
track except the least significant. An 
alternative solution is to use a cyclic 


permuting code in place of the pure 
binary and in this case only one digit 
changes between adjacent numbers so 
that there can be no ambiguity of read¬ 
out. 

Another much-used code is the cyclic 
permuting binary coded decimal which 
is used where decimal numbers have to 
be stored. Each decade display requires 
four code tracks of information to 
indicate the numbers 0-9, thus to store 
information up to 999, twelve code tracks 
are required. This type of code is rather 
wasteful in its use of code tracks, but 



Figure 4. A typical coded disc. 



Figure 6. Layout of a complete 
optical shaft encoder. Although , 
for clarity y only two detectors 
are shown there would be one 
for each track. 


LINEAR PHOTOGRAPHIC CODED DISC — RESOLUTION 2 16 


DIAM.% TRACK 22" DIAM. V TRACK 16" READING SLIT WIDTH 

00077" 



MAGNIFIED 5 5X SCALE ,_*-- I INCH MAGNIFIED 35X 


X 10° 


Figure 8. (Above) Sixteen bit coded disc as used 
for the Goonhilly aerial. 

Figure 5. (Right). Some of the more important 
forms of binary code used in optical binary encoders. 



PURE BINARY 



CYCLIC PERMUTING BINARY 



CYCLIC PERMUTING BINARY CODED DECIMAL 
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DEEP SPACE AERIAL IN THE MAKING 


A radio telescope dish with a 
diameter of 130ft is being con¬ 
structed in U.S.A. by the Westing- 
house Electric Corporation for the 
California Institute of Technology. 
The unit is one of an array which 
will be used with a new radio tele¬ 
scope designed to receive signals 
from deep space. This array will 
enable astronomers to “see” much 
further into the universe, and with 
much greater resolution, than is 
possible with even the best modern 
optical telescopes. 

The huge structure uses a method 
of construction which differs from 
that used with earlier types of radio 
telescope. Steel tubing struts are 
contour fitted and welded to form 
zero-moment joints that have as 
many as 14 intersecting elements. 
The primary components of each 
joint is a hollow cast-steel cross 
which forms the intersection of the 
radial and circumferential struts. 
The tubing (4iin diameter and with 
l/8in thick walls) is cut to the cor¬ 
rect length and shape by fully auto¬ 
matic, programmed pantograph 
cutting machine. It is then welded 
by the metal-inert-gas (MIG) short- 
arc process. 

A total of 2,400 pieces of tubing 
in 672 joints are used in the con¬ 
struction of the dish. The parabolic 
reflector structure was designed by 



scientists of the California Institute 
of Technology, and the design was 
checked with a computer. 

In the picture, one of the trusses 
for the 130ft diameter reflector 
is seen under construction at the 
Westinghouse Electric Corpora¬ 
tion’s plant at Sunnyvale, California 


the process must be carried out in a 
clean-air room having temperature 
control. 

There are many design factors to be 
considered before the final design pro¬ 
posals are made for an encoder, and 
only the most important will be con¬ 
sidered here. 

A first essential is the resolution re¬ 
quired, i.e., the number of separate 
identifiable divisions in one turn of the 
shaft. This, coupled with the maximum 
permissible diameter, determines to some 
extent the width of the reading slit. It 
is, of course, usual to work to the 
smallest practicable slit which does not 
introduce extensive amplification or 
setting problems. In this way a compact 
instrument is produced. 

The frequency at which read-out in¬ 
formation is required, is an important 
consideration as this influences the choice 
of light sources and detectors. This 
choice is also influenced by the maxi¬ 
mum speed of shaft rotation at which 
accurate read-out must be maintained. 

In many applications, information 
from the encoder has to be continuously 
displayed and in others only very oc¬ 
casionally. It is sometimes possible in 
the latter condition to economise on 
detectors and light sources by using a 
flying spot type scanner which interro¬ 
gates the code across the disc with a 
single detector. This type of read-out is 
only suitable with the slower sp:ed 
applications and where serial read-out is 
acceptable. 

Operating conditions obviously affect 
the design to a considerable extent if 
they are severe. Temperature, vibration, 
shock and to a much lesser extent 
humidity, influence method of construc¬ 
tion and selection of components. The 
type of code used is usually dictated by 
the customer, but in some instances the 
design of encoder influences the choice 
of codes and it may be necessary to use 
a code converter at the encoder output. 

One application of an optical encoder 
that caught the headlines at the time 
was that at the Post Office satellite 
terminal at Goonhilly Downs, Cornwall. 

The aerial was used in the successful 
satellite communications experiment in 
1962, using the Telstar satellite, when 
television and telephone transmissions 
were demonstrated between America, 
France and Great Britain. It was again 
used for the Early Bird satellite experi¬ 
ment in 1965. In this application an 
encoder is used to measure the position 
of the telescope bowl in both azimuth 
and elevation axes. 

Due to power available, lOOhp 
motors, and the large scale of the moving 
structure, i.e. 800 tons and 60ft diameter, 
the size, weight and torque requirements 
for the encoder were not critical. 

The resolution of the encoder was 16 
bits which involved 65,536 separate 
coded positions in 360 degrees, each 
being equivalent to 19.77 secs, of arc 
(figure 8). 

The width of reading slit at the inside 
code track was 0.0008in which indicates 
the standard to which the whole in¬ 
strument has to be constructed, the 
coded disc being about 2ft diameter. 

The design originally incorporated one 
lamp for each of the 16 code tracks. 
This arrangement was later replaced by 
a lamp housing utilising four lamps and 
permitting any lamp to fail without 
affecting the read-out accuracy. 

This application is a typical on?, for 
any radar aerial could utilise a similar 
but in many cases a smaller unit. S3 


can simplify conversion equipment for 
digital displays. 

Before describing the optical version 
of a shaft encoder, it may be useful to 
look briefly at non-optical types, as some 
of their limitations provide the reasons 
for the development of the optical 
version. The majority of encoders work 
on the principle of reading a coded disc 
which is mounted upon a shaft, informa¬ 
tion on the position of which is required. 
The most common type of encoder uses 
a printed-circuit technique to provide a 
conducting pattern on a disc made of a 
non-conductor. The pattern, usually a 
series of disconnected concentric rings 
is read by small spring-loaded contacts 
pressing lightly on to the disc, ttie con¬ 
ducting portion being made live by 
means of a common contact. 

Considerable development work has 
resulted in the production of reliable 
instruments, but this type depends on 
rubbing or sliding contacts and thereby 
suffers from an inherent stiction caused 
at the shaft, as at least one rubbing con¬ 
tact is required for each code track. 

The maximum resolution that can be 
achieved on a given diameter is depen¬ 
dent on the minimum width required for 
making a reliable electrical contact. This 
is a limitation to producing smaller or 
higher resolution single-turn units. It is, 
however, possible to cascade units with 
suitable gearing and thereby convert 
them to multi-turn devices. The intro¬ 
duction of gearing, however, tends to 
introduce errors in the system. 

A further type of encoder known as 
an induction encoder provides a digital 
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output by varying the inductive coupling 
between a main winding and a number 
of digit windings. The code used is cyclic 
permutating in either binary or decimal 
form. Resolution may be increased by 
cascading units and with gearing. 

The units currently available provide 
five bits of binary information or five 
digit coded cyclic decimal output. The 
limitations of this type are that single- 
turn resolution is not high and that the 
inertia of the rotor could be a limiting 
factor in light duty applications. It has, 
however, many attractive features, one 
being the fact that there are no rubbing 
parts to wear and, secondly, there are 
no delicate items, i.e. photo detectors 
and lamps. 

Optical encoder, figure 6: Essentially, 
an optical shaft encoder comprises a glass 
disc on which is impressed, photographi¬ 
cally, a pattern of clear and opaque areas 
made up of concentric annular code 
tracks. The patterned or coded disc is 
mounted on a shaft supported by pre¬ 
cision bearings. A light source mounted 
on one side of the coded disc illuminates 
all the code tracks on the disc. Photo 
detectors, one for each track, are 
mounted so that they detect light passing 
through the clear portions of each code 
track. The field of view of each detector 
is restricted by a narrow reading slit to 
achieve accuracy of reading position. 

It is usual that amplifiers have to be 
provided to increase the small signal 
developed by the detectors and this may 
be incorporated within the encoder case. 

It will be appreciated that in the 
manufacture of optical encoders much of 
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Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 423762 
City Branch: 18 Bourke St., Melbourne. Tel. 322672 
Sydney Store-. 257 Clarence St., Sydney. Tel. 29 4563, 29 4564 

Ground Floor, 2SM Building 

★ Wholesalers 

Australia s Greatest Hi-Fi Centre ^ Trade ms accepted. 


A NEW HIGH QUALITY TONE 
ARM AT A LOW. LOW PRICE! 

The new Enccl-Nikka tone arm is a precision 
instrument and will track perfectly down to 
} gram with suitable cartridges. The open front 
head shell accepts all standard i" fitting cart¬ 
ridges — and the arm takes Ortofon and SME 
shells without modification. Miniature ball 
bearings are used throughout. An outrigger bias 
adjustment sets stylus pressure. Encel price is 
only $19 (£9/10/-). Make your own 
comparisons with any other arms 
anywhere near the Encel price . 


$19 


THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 

With 8 watts R.M.S. or 15 watts I.H.F.M. 
in each channel . . . push pull 6BM8’s . . . 
and a wide frequency response of up to 20 
kHz. this budget priced stereo amplifier has 
many attractive and functional features. 
Speaker matching is 4. 8 or 15 ohms. Pick-up 
sensitivity is 5 mV, a headphone jack is pro¬ 
vided together with all controls 
for necessary flexibility. Encel 
price .. 


$6950 


CELESTION HIGH FIDELITY 
CO-AXIAL LOUDSPEAKERS 

Highly respected for performance. Celcstion 
speakers arc advanced in design and engineer¬ 
ing . . . these are the speakers overseas 

reviewers have given “rave” notices. Speakers 
of equivalent quality and similar price in the 
U.K. cost at least 50% more than Encel prices 
in Australia. Frequency response is con¬ 
servatively quoted in the best British traditions. 

DELUXE CX 2012 12” 

Very effective in a 2 or 3 cubic ft. enclosure, 
overall frequency response is 30-18,000 Hz. 
Power handling capacity is 20 watts RMS 
Flux density—17,000 gauss . . . total flux 

180,000 maxwells. The tweeter is co-axially 
mounted and an electrical cross-over 
provides smooth transition, inter- 
inodulation is negligible . 

STANDARD CX 1512 12” 

Very effective in a 2| or 3 cubic ft. enclosure, 
response is 30-15,000 Hz, and power handling 
capacity 15 watts RMS Crossover frequency 
is a 4 kHz. Impedance . . . 15-16 ohms. 

Flux density is 13,000 gauss, total flux 88,000 
maxwells. An outstanding, low a j r/\ 

priced high fidelity spea- / .DU 

SPEAKER ENCLOSURES 

Both speakers perform extremely well in 2j-3 
cu. ft. speaker enclosures: write to Encel 
Electronics for details and specification. 


$59 


THE NEW PLANET MG-1504 
STEREO AMPLIFIER 

This extremely well finished stereo amplifier is 
also a fine performer . . . with a total power 
output of 15 watts (I.H.F.M.) and a frequency 
response of 30-20,000 Hz, plus or minus 2db. 
Speaker matching for 4, 8 or 16 ohms. 

Valve complement 2 x 12AX7, lx (fpA 
6AQ8, 1 x 6CA4, 2 x 6BQ5. \*)W 

Encel price is only ...... . .. 


THE REVOX G36 PROFESSIONAL 
2 OR 4 TRACK STEREO AND 
MONO TAPE RECORDER 

Encel Electronics recommend this famous Swiss 
recorder. Three motors are featured in this 
versatile two-speed professional quality re¬ 
corder which takes 101" spools; ask for an 
EMQ or a trade-in valuation on your old unit. 
See Encel Stereo Centres for a Revox demon¬ 
stration ... the price will pleasantly surprise 
you! 


SPEEDY MAIL ORDER SERVICE 

Please give us your name and address in 
BLOCK LETTERS when ordering. All Encel 
equpiment is BRAND NEW and Sales Tax 
is included in Encel prices. We care-pack and 
freight anywhere. Service is available at the 
Encel Service Centre in Melbourne and also 
at the Encel Stereo Centre, 257 Clarence 
Street. Sydney. 


CONNOISSEUR CLASSIC 
TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 
33-1/3 r.p.m. Spindles are high quality carbon 
steel, mirror finished—and soft JTA 

rubber wheels disengage when jjJ J|l 
not in use. Encel price . ^ 


THE NEW ENCEL CSM-40 M.F.B. 
STEREO AMPLIFIER! 

The remarkable new Encel CSM-40 offers 
more features, more performance, more value 
. . . similar units are usually twice the Encel 
price. Output is over 15 watts RMS (over 35 
watts I.H.F.M.) in each channel, frequency 
response is 20-40.000 Hz, input sensitivities 
are as low as 1.5 mV. Loudness control, 
rumble filter, scratch filter, separate bass and 
treble controls, tape monitor, headset jack, 
motional feedback control and circuitry, sub¬ 
stantial grain-oriented output transformers . . . 
all are standard on the Encel CSM-40. The 
balance meter mav be switched in and out of 
circuit . . . the filaments of the pre-amplifier 
3re DC . . . the output of cartridges such as 
the ADC 10E and 41 will load the CSM-40 
and provide excellent results. Above all. this 
stereo amplifier is most satisfying to sit and 
listen to . see and hear the CSM-40 at 
Encel Stereo Centres in Melbourne and Sydney. 
Mail orders will be care-packed Cl ft ft 
and freighted anywhere. Encel j| / 7 


price is only 


£64/10/- 


COMPLETE RANGE OF 
HIGH FIDELITY 
WHARFEDALE SPEAKERS 

All models arc now in stock . . write for 

F.MQ’s or trade-in valuations on your old 
equipment investment in Wharfcdale 

equipment can cost less than you thought 
possible! 


CONNOISSEUR 

CRAFTSMAN HI TURNTABLE 

Perfection in a precision 3 speed transcription 
turntable is the only way to describe the 
Craftsman III. Fitted with a 12” non- 
ferrous lathe turned turntable and a hys¬ 
teresis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 8% 
may be made. See the reviews in 
“Gramophone” and “Hi-Fi 
News”. Encel price . 


$67.50 


CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman II fea¬ 
tures two fixed speed and a full 12in. lathe- 
turned non-ferrous turntable. This precision 
instrument employs an hysteresis syn¬ 
chronous motor which is dynamically balanced 
—wow is 0.15%. flutter 0.1% and rumble — 
50 dB at R1AA characteristics when C /I O 
referred to 7 cm/sec. at 1 kHz. / 

Encel price .. ** 


CONNOISSEUR STEREO 
CARTRIDGE MODEL SCU-1 

Regarded as the finest ceramic stereo cart¬ 
ridge produced anywhere in the world, the 
Connoisseur .SCU-1 will load any normal 
amplifier or tape recorder. Tip mass is 1 
milligram, vertical compliance 8 x 10-6 
ems-dvne. lateral compliance 12 x 10-<> ems/ 
dyne. Sound qualities arc exceptional—and 
include a pleasant musical transparency. Ask 
for copies of reviews in the 
“Gramophone" and “Records 
and Recording”. Encel price . . 


l 1.1 IV.J . 

$10.80 


0000011m 


NEW KELLY 15” WOOFER 
SPEAKER (Mk. VII) 

Rated at 50 watts, the frequency response of 
this new bass reproducer is 30-5000 Hz. total 
flux is 350,000 maxwells. Recommended cross¬ 
over frequency is 2500 Hz. (The Kelly Cross¬ 
over costs $11). The Mk. VII uses a lamin¬ 
ated aluminium former with the voice coil 
embedded in polyester resin . . the metal 

core acts as a heat sink allowing larger power 
outputs than normal. Guitar models C C JET 
also available at the same price. j j 

Encel price . . 


THE MK.II KELLY RIBBON 
TWEETER 

Regarded as the most effective and advanced 
tweeter available for domestic speaker systems, 
the Kelly Mk. II is priced at only S39. The 
use of the Acoustic Lens to disperse *5 ft 

high frequencies is recommended 
for improved performance ** ** M 


KELLY ACOUSTIC LENS 

Designed for use with the Kelly Mk. II 
Ribbon Tweeter the Acoustic Lens effectively 
disperses H I', radiation. Up to 15 kHz the 
sound pattern is constant to within 3 db. over 
a 150 degree angle; at 20 kHz (T1A Cft 
dispersion is maintained within / ftll 

the same limits over 135 degrees. ** 


WHAT IS AN EMQ? 

Many Fncel prices cannot be advertised be¬ 
cause of trade agreements ... so we invite 
you to write for an FMQ ... an Fncel 
Mail Quote. When requesting prices on ampli¬ 
fiers and tape recorders, please give some 
specifications. Combinations of many com¬ 
ponents are possible . . . just tell us of your 
requirements Please supplv vour full name 
and address printed in BLOCK LETTERS. 
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MuflMffdlVOLTAeE REGULATOR (ZENER) DIODES 




Milliard 

VOLTAB 

niAIDR 

mi DIODES 


to—MULLARD-AUSTRALIA PTY. LTD. 

S Please send me.copies of "Milliard 

|: Voltage Regulator (Zener) Diodes” for 

“ which I enclose... remittance, 

* being 85c plus 7c postage per copy. 

S NAME.. 

“ ADDRESS .1... 

3 CTATC 


< All cheques, postal notes and money 
£ orders to be made payable to Mullard- 
Australia Pty. Ltd. 


Prepared by Mullard engineers, this new 
publication is a valuable reference for 
technicians, service engineers, junior 
engineers and students of electronics. 

The booklet is available from leading 
booksellers and from Mullard offices 
throughout Australia. Why not forward your 
remittance, together with the coupon below to 
the Mullard office in your area? 

CONTENTS INCLUDE: 

■ Characteristics of voltage regulator diodes. 

■ Chapters covering voltage reference circuits, 
voltage shifting circuits and voltage clipping 
circuits. 

b Miscellaneous applications. 

■ Colourfully illustrated range chart. 



Mullard-Australia Pty. Ltd. 

• 35-43 CLARENCE STREET, SYDNEY, N.S.W. PHONE: 29 2006 

• 123-129 VICTORIA PARADE, C0LLIN6W00D, N.5, VIC. PHONE: 41 6644 

• 33 BOWEN STREET, BRISBANE, Q’LAND PHONE: 2 8746 

• 266-270 STURT STREET, ADELAIDE, S.A. PHONE: 51 6341 

• 579 MURRAY STREET, PERTH, W.A. PHONE: 21 2561 

M187 
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ULTRASONIC HOLOGRAMS-A NEW RESEARCH TOOL 


The technique of producing three-dimensional images (holo¬ 
grams) by wavefront reconstruction, using lasers, has been 
reported in some length in recent issues of "ELECTRONICS 
Australia." Now comes news of a new process for producing 
holograms by forming interference patterns with ultrasonic 
waves in water. 


The traditional hologram starts with 
electromagnetic energy: interference pat¬ 
terns produced by light waves. But now 
a research group at the Bendix Corp. in 
Southfield. Mich., has developed a tech¬ 
nique for producing holograms with 
ultrasonic waves. The result, says R. 
K. Mueller, manager of Bendix’s gen¬ 
eral science and technical laboratory, is 
a technique that can produce, in real 
time, three-dimensional images of ob¬ 
jects in murky water or, possibly, in 
the future, views of organs functioning 
in living persons. Further, he adds, the 
technique could be used for nondestruc¬ 
tive testing of encapsulated electronic 
components. In all the cases, though, the 
object under study must be submerged 
in a liquid. 

The theory behind ultrasonic holo¬ 
grams is the same as that behind laser 
holograms: it’s based on the spatial re¬ 
lationship between two beams—a refer¬ 
ence beam (be it light or sound) and a 
beam that reflects off the target 
(in the case of light) or passes 
through the target (in the case 
of sound). 

In light holography, two phase- 
related beams are used — either 
one beam split in two or two 
separately generated beams. One 
beam is aimed at the target, with 
the reflected light captured on 
a piece of nearby film. The 
second beam, or reference beam, 
is aimed directly at the film. The 
reflected beam and the reference 
beam meet at the film surface. 

Since the phase of the reflected 
beam is shifted by the contours 
of the target, the result is an 
interference pattern. The dark 
portions of the pattern represent 
phase cancellation and the bright 
portions phase reinforcement. 

In ultrasonic holography the 
same basic rules hold true, with 
some variation. Again, two 
beams are used: one is a refer¬ 
ence beam and the other passes 


through the target. In the Bendix de¬ 
sign, two ultrasonic transducers are 
placed under water—one aimed directly 
at the object and the other slightly to 
one side (see diagram). 

The transducer under the object fires 
an ultrasonic beam through it and the 
beam’s phase is shifted in a way related 
to the object’s shape; the emerging 
beam strikes the water’s surface. At 
the same time, the reference beam is 
fired directly at the water’s surface; the 
two beams meet and interfere at the 
water’s surface. At this area of inter¬ 
ference, a ripple effect is created: ripples 
where the beams are in phase and noth¬ 
ing where the beams are out of phase. 
The pattern looks like the ripples caus¬ 
ed by dropping rocks in water—but on 
a diminutive scale. The biggest ripple 
is no more than 1,000 angstroms high, 
hence a slight wave in the water would 
have little or no effect on the pattern 
created. 


To create the image of the submerg¬ 
ed object in real time the Bendix en¬ 
gineers aim a broad-beam laser at the 
water’s surface; the laser strikes the 
water, picking up the information of 
the interference pattern. The light is 
reflected off the water’s surface and can 
be viewed by an optical lens system. 
Then, by adjusting the focus of the 
lens system, different layers of the three- 
dimensional object can be examined. 

To record the hologram on film, a 
slightly different technique is used. In¬ 
coherent light is used to illuminate the 
water’s surface, causing each ripple to 
cast a small shadow. Then, a high- 
resolution camera snaps a picture of the 
surface, recording the actual ripple pat¬ 
tern. The Bendix engineers then simply 
illuminate the film with a laser to re¬ 
construct the image. 

The technique is not limited to labor¬ 
atory use, explains Mueller. But if the 
system were to be applied to oceano¬ 
graphy, he adds, some design changes 
would be necessary. For example, to 
picture an object submerged in murky 
water, a large inverted glass dish could 
be dropped over the object. The air 
trapped at the top of the dish would 
form the surface for the interference 
pattern and the transducers could then 
be positioned below the object. 

Since the irradiating energy is 
acoustical, the subject being pic¬ 
tured must be in a sound-trans¬ 
mitting medium. And since the 
hologram is only seen through 
visible deformation of the 
medium surface, the medium 
must be a liquid. 

Certain targets appear to be 
naturals for this technique, ex¬ 
plains Mueller. The human body, 
which is able to transmit ultra¬ 
sonic waves, can easily be a part 
of the system. Thus, by selecti¬ 
vity focusing the viewing optics, 
different organs within the body 
can be viewed—an ability cur¬ 
rently limited to X-ray tech¬ 
niques. 

In the work performed so far. 
Mueller concedes “the image 
quality is not very high. We feel 
that this is due mainly to the 
poor quality — that is deviation 
from sphericity—of the acoustic 
reference beam.” (“Electronics,” 

28 / 1 / 66 .) H 
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roband oscilloscopes 



OSOLLOSCgfJ_ 


When Roband introduced their new oscillo¬ 
scopes in mid-1964 they caused something 
of a furore; raised eyebrows at the price, 
reserved judgement (let’s be charitable) at 
the performance quoted. Since then the 
proof of the pudding has been in the opera¬ 
tion — the operation of the many ’scopes 
already in service, the performance of units 
supplied against trial orders which have 
triggered off the flood. 

Roband have literally been inundated with 
enquiries and orders from all over the 
world; not entirely surprising now that the 
market has confirmed their own claims, and 
even admitted that they’ve tended to soft 
pedal. After all, the RO50A offers 25 MHz 
bandwidth, a rise time of 13 ns, has signal 
delay circuitry and costs only $960 complete 
with integral time base generator. The R055 
handles 15 MHz, has a 24 ns rise time, and is 
priced at $624, also with its time base 
generator. They’re precision instruments, 
beautifully made and designed to accept a 
comprehensive range of Roband plug-ins. 
But if you’ve not had full details, please 
contact us for literature. 

And if you're interested in ultra-portable ‘ scopes , the 
R0501 is now available offering d.c. to 6 MHz display, 
at a cost of only $258 complete. 

Prices f.o.b. Sydney exc. duty & sales tax. 


R050D 



nioscon rrn kosoa 





Engineering Products Division 

47 YORK STREET SYDNEY 20233 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD 

MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 
67 9161 41631 51 0111 28 3425 21804 
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OPERATING 
PRINCIPLES OF CAESIUM STANDARDS 


When Hewlett-Packard engineers flew around the world re¬ 
cently to correlate time standards in use at national time 
keeping centres, they took with them portable caesium con¬ 
trolled clocks. Those of our readers who were interested in 
the account of the experiment published in our February is¬ 
sue may care to know more about the caesium beam stan¬ 
dard used in the clocks. The following explanation is from 
the October, 1966, issue of ''Hewlett-Packard Journal". 


Caesium-beam standards belong to a 
class of frequency standards which are 
controlled or stabilised by the precisely 
known frequency of an atomic reson¬ 
ance. Currently, the principal members 
of the class of “atomic” standards are 
the hydrogen and rubidium masers, and 
the rubidium, thallium, and caesium res¬ 
onator-controlled oscillators. 

About two years ago, Hewlett-Pack¬ 
ard introduced a portable frequency 
standard controlled by a new-genera- 
tion, compact, caesium-beam resonator. 
The small size and low power consump¬ 
tion of the standard were achieved by 
taking advantage of the compactness of 
the caesium-beam tube and by employ¬ 
ing the latest solid-state techniques and 
devices. 

At present, caesium-beam resonators 
are the stabilising elements in most of 
the world’s official frequency standards. 
These resonators range in size from 
“long-beam” tubes over 12ft long to the 
compact resonator used in the Hewlett- 
Packard portable standard, which is 
only 16in long. Because the caesium- 
beam tube is so small, the complete 
portable standard occupies only 8£in of 
a standard 19in rack, and is only 161 
deep. It weighs just 63 pounds 
and requires only 50 watts of AC 
power, or 36 watts of battery power. 
Output signals of the portable caesium- 
beam standard are 5MHz, 1MHz, and 
100 KHz sinusoids and a lOOKHz clock- 
drive signal. 

About 100 of these portable caesium- 
beam standards are now in operation 
around the world. Some are serving 
as time standards for missile and satel¬ 
lite tracking, for precise mapping, for 
navigation, and for time synchronisation; 
others are used as frequency standards 
for basic measurements, for propagation 
studies, for radio monitoring and trans¬ 
mitting, for doppler space-probe track¬ 
ing, and for research. 

The output frequency of the portable 
caesium-beam standard is controlled by a 
feedback loop containing a caesium-beam 
tube, or resonator (see block diagram). 
Output' signals of the standard are de¬ 
rived from a precision 5MHz quartz os¬ 
cillator. The oscillator is capable of be¬ 
ing operated by itself as a frequency 
standard, but, like all quartz oscillators, 
it has a slight long-term drift, or aging 
effect. The caesium-beam resonator has 
negligible drift over long periods, al¬ 
though it has short-term «100 sec.) 
fluctuations in its output signal that are 
greater in relative magnitude than those 


The standard 


by the “A” magnet and allowed to en¬ 
ter the cavity to interact with the mic¬ 
rowave field. The microwave signal 
is synthesised in the frequency-control 
feedback loop from the 5MHZ quartz 
oscillator signal. 

If the microwave frequency is 
(9192.631770 -f- 427C 2 )MHz where C 
is the average resonator magnetic field 
in milligauss, some of the atoms will 
“flip,” or undergo transitions to a dif¬ 
ferent energy state (F=3. mf=0). 
Atoms that “flip” are directed by the 
“B” magnet to the hot-wire ionizer, 


of the quartz oscillator. __ 

is designed so that the caesium-beam where they are given a positive charge 
tube and the quartz oscillator comple- and sent back through the mass spectro- 
ment each other, the caesium-beam tube uieter to the electron multiplier. Beam 
compensating for the quartz aging effect, tube output is the output current of the 
and the quartz oscillator acting as a multiplier. 


“flywheel” to reduce the short-term fluc¬ 
tuations of the resonator. 

Reference for the portable standard 
is a time-invariant quantum effect in the 
caesium 133 atom. In the caesium- 
beam resonator (see drawing), a beam 
of caesium atoms is generated in the 


This current is shown as a function 
of the microwave frequency in the small 
curve in the block diagram. Width of 
the central peak is 550Hz between half¬ 
amplitude points, so the resonator has 
a Q of about 18 million. 

The frequency-control loop tunes the 


caesium oven. Atoms in a particular quartz oscillator to keep the microwave 
energy state (F=4, mf =0) are selected frequency equal to the resonant fre- 


RESONATOR OUTPUT CURRENT 

—*\ U— 550Hz 


-tv- 


■JU 


- 

f c w9I?2.63I770MHi 



Block diagram of portable caesium-beam frequency standard 


Output 



‘A’ Magnet 


‘B’ Magnet 

Microwave Input 

Schematic diagram of caesium beam resonator 
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A new loudspeaker designed 
especially for electric musical 
instruments 



This label designates 
thenew12UEG speaker. 


Now available—an outstanding electric guitar loudspeaker. 
The new 12UEG is a brilliant performer, the cone has a 
special resonance designed specifically for electric guitar 
and other bass applications. The 30 watts peak power 
handling capacity is substantial. The large voice coil is 
newly designed, the overall response is sharp and clear. 
Special damped voice coil braids ensure long, trouble-free 
life—year after year. 

The 12UEG is rugged—it has the power, the capacity to 
satisfy the most discriminating professional user! Your Rola 
distributor can supply the new 12UEG loudspeaker—now! 



Plessey Components Group 

Rota Division The Boulevard 
Richmond El Victoria Telephone 42 3921 
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quency of the beam tube. Loop para¬ 
meters are chosen so that these fre¬ 
quencies are equal only when the oscil¬ 
lator output is 5MHz. The beam-tube 
resonant frequency does not change with 
time, so the long-term stability of the 
standard is very high. Moreover, final 
alignment of the standard (by adjusting 
the average magnetic field in the reson¬ 
ator) can be carried out without refer¬ 
ence to any other standard, i.e., the 
caesium-beam standard can serve as a 
primary frequency standard. 

Never before has there been such a 
large number of one type of caesium 
frequency standard in use. Producing 
these units and working with them in 
the field has given the instrument’s de¬ 
signers an unprecedented opportunity to 
gather a statistically significant body of 
data on the performance of a caesium 
beam standard. Over the past two years, 
data has been collected from such 
sources as laboratory tests, field applica¬ 
tions, responses to user questionnaires. 
National Bureau of Standards calibra¬ 
tions, and three “flying clock” experi¬ 
ments. Results show that the compact 
caesium-beam standard has met or ex¬ 
ceeded its specified performance in all 
respects. In fact, some of the instru¬ 
ment’s specifications hav e been tighten¬ 
ed recently to reflect more closely the 
actual performance. 

TECHNICAL EDITOR'S NOTE 

For the benefit of those whose atomic 
theory is a trifle rusty, the symbols F 
and mf stand for two of the “quantum 
numbers” or energy state parameters 
used to describe the excitation level of 
atoms. 

Perhaps the key concept in under¬ 
standing the operation of the caesium- 
beam resonator is that it has been found 
that, when excited under controlled con¬ 
ditions with microwave energy at the 
precise frequency 9192.631770MHz, a 
high proportion of caesium atoms — 
initially at the particular excitation level 
defined by (F=4, mf=0) will absorb 

just the right amount of energy to “flip” 
them to a second excitation level defined 
by (F=3, mf —0). 

What the resonator does is use magnet 
A to select from the caesium oven out¬ 
put beam just those atoms which hap¬ 
pen to be in the (F=4, mf=0) state. 

Then, after allowing these to interact 
with the microwave energy derived from 
the quartz oscillator, it uses magnet B, 
the hot-wire ioniser and the mass spec¬ 
trometer to select and feed to the elec¬ 
tron multiplier oniy those of the atoms 
Xif any) which have flipped to the (F=3, 
mf=0) state. 

The output of the multiplier is accord¬ 
ingly a direct current whose magnitude 
reaches a maximum when the micro- 
wave input is at exactly 9192.631770MHz 
and which falls from the maximum fig¬ 
ure in the frequency of the microwave 
signal deviates in either direction. 

The sections of the block diagram 
marked “oscillator,” “phase detector,” 
“integrator” and “phase modulator” are 
used to derive from the unipolarity 
resonator output a bipolar signal suitable 
for correction of the quartz osciKator 
frequency. The remaining components 
in the feedback loop are used to derive 
(synthezise) from the 5 MHz quartz 
oscillator output a corresponding 
9192.631770MHz signal for “checking” 
by the caesium resonator. GS 


IL 


The new Pacific area com¬ 
munications satellite "IN¬ 
TELSAT II'' which was suc¬ 
cessfully launched from 
Cape Kennedy, Florida, on 
11/1/67, subsequently took 
up its scheduled circular 
synchronous equatorial orbit 
about 23,000 miles over the 
Pacific. 


An announcement by the Postmaster- 
General Mr Alan Hulme, said the launch 
was carried out only 6/10ths of a second 
after the scheduled time, and that, following 
tests, the satellite would be available for 
normal communications purposes between 
Australia, the Americas and Britain. It is 
capable of providing 240 two-way voice 
circuits or 480 half-circuits. 

Members of the general public will not 
be able to use the satellite link until the 
Moree (N.S.W.) ground station to be built 
by the Overseas Telecommunications Com¬ 
mission (Australia) is completed in Decem¬ 
ber this year. However, the O.T.C. is 
already providing leased communications for 
the U.S.A.’s man-on-the-moon program, 
Project APOLLO, from its ground station 
at Carnarvon, W.A., with the satellite allow¬ 
ing direct communication with the U.S.A. 

Intelsat II is capable of transmitting tele¬ 
vision programs, in addition to telephone, 
telegraph, data transfer, facsimile and tele¬ 
printer messages, but it is unlikely to be 
used for TV. The full capacity of the satel¬ 
lite, with suspension of all other services, 
would be needed for the transmission of a 
single TV program, and this is considered 
to make the idea uneconomic. 

The prospect of trans-oceanic TV trans- 

This map shows the coverage of the 

Intelsat Pacific and Atlantic satel¬ 
lites and the locations of earth 
stations. 


Not the real thing—just a model of 

the earth station to be built by the 
O.T.C. at Moree , N.S.W. 

mission should become brighter when Intel¬ 
sat (International Telecommunications Satel¬ 
lite Consortium) proceeds with its plan to 
place three, more powerful, satellites over 
the Atlantic, Pacific and Indian oceans next 
year to give world coverage. Each satel¬ 
lite will have at least 1,200 two-way voice 
circuits and will be better equipped to pro¬ 
vide TV facilities. 

Intelsat II, which was placed in synchro¬ 
nous equatorial orbit over the Pacific’s 
International Date Line, will take over the 
functions originally intended for the satel¬ 
lite sent up last October 26 which failed to 
achieve the correct orbital path necessary 
to ensure full use of its capabilities. The 
October 26 satellite is being used commer¬ 
cially for limited voice and TV transmis¬ 
sions between the U.S., Hawaii and Japan. 

The latest two satellites are larger and 
improved versions of the Early Bird, which 
was launched in April, 1965, over the 
Atlantic. Each of the new satellites has 
12,756 silicon solar cells mounted on alu¬ 
minium honeycomb. This is the outer shell. 

The solar cells provide a power output 
of 85 watts to operate the spacecraft equip¬ 
ment. Nickel cadmium batteries store 
energy provided by the solar cells for use 
during peak demand periods and for when 
the satellite is in eclipse from the sun.Q 
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H dynamic microphones 



*MDF-600B 
cordiold microphone 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response : 100—10,000 c/s ±8 dB 
TSensitivity: ~52dB±3dB, 

Dimensions : 148 x 48 x 34.5 mm without stand 
Cable : 4 ^mm, 3 m 
Weight: IK lbs (525 g) 



DF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150 —10,000 c/s±8 dB 
tSensitivity: - 57dB±3dB, 

Dimensions : 385.5 mm high 

21 mm diameter, microphone 
128 mm diameter, stand 
Cable : 4 ^mm, 1.5 m 
Weight : 1 % lbs (840 g) with cable 



DF-14B 


SPECIFICATIONS 

Impedance : 50 kQ Variable 

Frequency Response : 100 —10,000 c/s±8 dB 
tSensitivity: ~48dB±3dB, 

Dimensions: 136x75x47 mm 
Cable : 6 ^mm, 4 m 
Weight: 2 lbs (900 g) 



DF-1 /*DF-1 B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response : 100 —10,000 c/s±8 dB 
tSensitivity : —57 dB ±3 dB, 

Dimensions : 21 mm diameter, 82.7 mm long 

Cable : 3 cimm, 1.5 m 

Weight: 3.9 oz (110 g) with cable 



DF-3 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 50 —12,000 c/s±8 dB 
tSensitivity: — 56dB±3dB, 

Dimensions: 33.5 mm diameter, 133 mm long 

Cable : 4 pmm, 1.5 m 

Weight. 9.0 oz '255 g) with cable 



DF-1 2/*DF~l 2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 80 —12,000 c/s±8 dB 
tSensitivity: -57 dB±3d8, 

Dimensions: 23 mm diameter, 158mm long 

Cable : 3 ^mm, 1.5 m 

Weight: 6.3 oz (180 g) with cable 



DF-2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 —10,000 c/s± 10 dB 
tSensitivity: -56dB±3dB, 

Dimensions: 75x53x30 mm 
Cable : 3 $Smm, 1.5 m 
Weight: 4.8 oz (136 g) with cable 


DF-22B 


SPECIFICATIONS 


Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s ± 7 dB 
tSensitivity : —57 dB ± 3 dB. 

Dimensions : 32.5 mm diameter, 220 mm long 
Cable : 6 ^mm, 4 m 
Weight: IK lbs (575 g) 



*DF-51B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 150-8,000 c/s±7 dB 
tSensitivity: — 57dB±3dB, 

Dimensions: 98x58x36 mm 
Cable: 6 0mm, 1.6 m, Coiled 
Weight: 7.3 oz (207 g) with cable 


* with switch : 


t at 1,000 c/s, OdB=lV//< bar 




ZEPHYR PRODUCT 


(SOLE AGENT) 


70 BATESFORD ROAD. CHADSTQNE. VICTORIA—PHONE 56-7231 


MANUFACTURERS OF RADIO A ELECTRICAL EfitHWffKT 4 COMPONENTS 


AGENTS: 

W.A.: D. K. Northover & Co.. 337 Welllnoton St., PERTH. 
S.A.: Neil Muller Pty. Ltd.. 8 Arthur St.. UNLEY. 
N.S.W.: Jacoby. Mitchell & Co., 469-47S Kent Street. 
SYDNEY. 


TAS.: Homecrafts-Tasmania. 199 Collins St., HOBART. 

Nichols Radio. 91 Wellington St., LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd., 35 Charlotte St.. BRISBANE. 
N.Z.: P. H. Rothschild & Co, Pty. Ltd., 83 Pretoria St.. 
LOWER HUTT. P.O. Box 30/170. 
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Computer designed zoom lens for TV 


IN 16:1 ZOOM 
LENS DESIGN 


Startling visual dynamic effects were achieved by TV camera¬ 
men during last year's World Cup football matches in Eng¬ 
land. At one moment viewers saw the whole of the great 
Wembley Stadium, then in an instant the image was zoomed 
to a correctly focused close-up of a single player. These 
effects were obtained with a new design of 16:1 zoom lens 
(the world's first) developed in England by Rank Taylor Hob¬ 
son. Most of the design work for this revolutionary lens was 
carried out by a computer. 


TEN YEARS SA VED 


The Varotol 16:1 zoom lens fitted 
to an EMI 207 image orthicon 
television camera . 


At the first British Trade Fair in 
Moscow, in 1961, Mr Gordon H. Cook, 
of Rank Taylor Hobson, referred to his 
company’s use of a computer to speed 
zoom lens design. Mr Cook, universally 
recognised as the leading British lens 
designer, headed a team which develop¬ 
ed the zoom lens technique in Britain. 

The magnitude of the problems in¬ 
volved in producing a television zoom 
lens of high ratio were expounded by 
Mr Cook at the convention of the 
Society of Motion Picture and Tele¬ 
vision Engineers, at Miami Beach, Flo¬ 
rida, in May, 1959. It was shown for 
the first time that some lens designers 
had been striving for lenses to yield 
high resolution without regard to other 
criteria of performance, although assess¬ 
ment of television lens quality does not 
depend upon resolving power alone. 

The television limit on resolution is 
considerable in relation to that occur¬ 
ring in photography. To take the U.S.A. 
line-frequency system as an example, 
525 lines are transmitted 30 times a 
second, so the duration of one line is 
63.5 microseconds. From this must be 
subtracted some 10 microseconds for 
retrace blanking, leaving about 53 
microseconds for the duration of one 
picture line. Multiplying by the band 
width of the transmission channel gives 
the maximum number of picture- 
element cycles which can occur along 
each line—a 4.2MHz transmission gives 
a maximum of 4.2 x 53, or, in other 
words, 223 pairs of black-and-white pic¬ 
ture elements along each line. 

The length of the picture line in 
image-orthicon cameras is approximately 
32mm, so that the horizontal limiting 
resolving power is about seven lines/ 
mm—usually referred to as the limiting 
spatial pattern frequency. In the vertical 
direction across the lines, the limiting 
resolution is set by the number of active 
interlaced lines and the vertical dimen¬ 
sion of the picture format, and a typical 
vertical limiting resolving power is 10 
lines/mm. 


Tests made by the company quickly 
showed that when lenses were modified 
to yield a different balance of optical 
aberrations, one lens could resolve finer 
detail than another, while giving a more 
pronounced loss of contrast in reproduc¬ 
tion of the coarser line patterns. In 
connection with zoom techniques, the 
development team realised that the cor¬ 
rection of all optical aberrations had to 
be well maintained throughout variation 
of focal length over a wide range, and 
the plane of best image definition had 
to remain in a fixed position relative to 
the television camera. 

By 1959 Mr Cook’s development 
team had decided on a system of 
mechanical compensation for image 
shift, the position of the focal plane 
being constant throughout the focal 
range. By using three moving com¬ 
ponents in the vari-focal section, three 
specific advantages were gained: (1) the 
large movement of the second com¬ 
ponent could be made linear, while ful¬ 
filling the ideal operational requirement 
that change of focal length should be 
logarithmic with respect to linear move¬ 
ment of the zoom control itself; (2) the 
non-linear movement of the first and 
third components could be made equal, 
and opposite in direction, enabling one 
component to act as a counterweight to 
the other, so the force required to drive 
the lens is no greater when it is inclined 
at a steep angle from horizontal; and 
(3) the use of three moving components 
gives better control of correction of 
optical aberrations at all positions in the 
focal range. 

Use of a computer by the develop¬ 
ment team speeded up the pace of 
development of high-ratio zooms, and in 
1962 the first television zooms (which 
had restricted focal ratios of about 5:1 
and covered only medium angular fields 
of view) were rendered obsolete by the 
company’s 10:1 (1.6in to 16in) f4 Varo- 
tal V lens. 

Computer techniques probably result¬ 
ed in the production of the lens a 
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decade earlier than would otherwise 
have been possible, for the development 
of a lens design requires an enormous 
amount of calculation. For example, it 
takes some 10 minutes to trace a single 
ray of light through one of the surfaces 
of a complex lens system by methods 
involving tables of logarithms and desk 
calculating machines, whereas the same 
process takes under one second with the 
help of a computer. For the first time, 
computers made it possible to get an 
adequate assessment of performance at 
the design stage and so avoided delay 
and cost of making hundreds of proto¬ 
type lenses. 

A further advance came when the de¬ 
velopment team evolved techniques 
for using polished glass surfaces which 
were not spherical in shape. The pol¬ 
ished surfaces in a photographic lens 
system have to be extremely accurate; 
the shapes specified by optical design 
have to be held within microscopically 
small tolerances. Conventional manu¬ 
facturing techniques are capable of such 
accuracy only when the surface is part 
of a sphere. 

This one-time limitation of ultra- 
accuracy to spherical surfaces set a 
severe limitation on designers’ freedom 
of action. Now. with a new lens pro¬ 
duction method, non-spherical surfaces 
give the designer the extra variables he 
needs. Highly specialised optical 
systems containing such surfaces have 
been made in the past, but their manu¬ 
facture has been based on empirical 
methods not suited to flow production 
at an economic cost. 

Today’s 16:1 television zoom-lens has 
been logically developed during the re¬ 
search which made the 10:1 Varotal V 
lens possible. One basic feature of the 
16:1 lens is the reduction of maximum 
aperture at the narrow-angle end of the 
range. It is obvious that a 40in focal- 
length lens having an aperture of f4 
would be at least ten inches in diameter; 
cost would be prohibitive, and it would 
be extremely difficult to support such a 
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More of the music and 
less of the distortion! 

The processing and production of discs produce a wave¬ 
form in which distortion rises extremely rapidly as the 
upper frequency limit is approached. To obtain the best 
quality under such conditions the very high harmonics 
must be attenuated at a rate which is a function of the rate 
of rise of distortion. 

The QUAD filters provide both switched adjustment for 
frequency and continuously variable adjustment for rate of 
attenuation. The degree of attenuation need, therefore, 
never be greater than necessary to clean up the programme 
but is always adequate even for very bad cases. 



For the closest approach to the original sound 

Our slogan for fifteen years and our design objective for 
twice that long. Ask your retailer for details of the QUAD 
range of high fidelity units or write to your State Distributor 
(below) or to the sole Australian Agent: 

British Merchandising Pty. Ltd. 

60 Clarence St., Sydney. 29.1571 



Interstate Representatives—VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferrie Rd., Hawthorn. GILD.: A. E. Harrold Pty. Ltd., 23 Charlotte 
St., Brisbane. SOUTH AUST.: Stephen & Company, 53 Wyatt St., 
Adelaide. WEST AUST.: 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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heavy lens on a camera. There are two 
versions of the 16:1 television zoom lens 
and it is interesting how ingenious de¬ 
sign has enabled quite generous aper¬ 
tures to be maintained throughout the 
range. 

For example, Varotal XIV is the lens 
for image-orthicon monochrome televi¬ 
sion cameras, and for colour cameras 
requiring a primary image of image- 
orthicon format. Here the focal-length 
range is from 2.5 to 40 inches, giving 
horizontal angles ranging from 29 to 1.8 
degrees. A maximum aperture of f4 
is maintained from 20 to 3.4 degrees 
horizontal angle, from which point the 
maximum aperture is progressively re¬ 
duced, reaching f7.5 at 1.8 degree. 

When the development team was 
working on this lens, the Plumbicon 
camera tube was about to be introduced 
in Europe. It was decided to produce 
a special Varotal XVI version of the 
16:1 television lens for use in Plum¬ 
bicon cameras, with the optical system 
corrected for the air and glass path- 
length needed for the beam splitter in 
this type of camera. Focal length range 
is from 1.25in to 20in, giving horizon¬ 
tal angles ranging from 29 to 1.8 de¬ 
grees. A maximum aperture of f2 is 
maintained from 29 to 3.4 degrees hori¬ 
zontal angle, and from this point the 
maximum aperture is progressively re¬ 
duced, reaching f3.75 at 1.8 degrees. 

Optical design and performance of a 
television zoom-lens has been found to 
depend to a considerable extent on the 
servo control system used: during the 
many years of development under Gor¬ 
don Cook, a parallel development has 
been taking place with a team of physi¬ 
cists and engineers working under Mr 
Dexter Plummer, senior control engineer 
i of the company. The 16:1 lens can be 
used with an international standard 
TV88 mounting, and with a zoom and 
focus servo drive unit; alternatively, 
camera crews may use the company's 
new servos which have been designed 
with zoom, focus and iris packaged into 
a single unit integral with the zoom 
lens itself. 

Operationally, this system is arranged 
to give rate control from a thumb-lever 
(operated usually by the left thumb), so 
the operator can obtain a smooth zoom 
while aiming the camera with the main 
part of the left hand, leaving the right 
hand free for focusing or pedestal move¬ 
ment. The basis of zoom control is a 
high-gain motor-tachogenerator-amplifier 
giving a usable speed range greater than 
400:1 at full torque. This gives zoom 
speeds corresponding to end-to-end times 
from one second to five minutes. 

The gain has been arranged by the 
development team to provide, on zoom 
rate control, a control resolution equiva¬ 
lent to better than 1/4000 of the zoom 
range. Tests show that OdB loop gain 
and 180-degree phase shift occur at 
200Hz and 550Hz respectively. The 
stability margins give a closed-loop re¬ 
sponse peak of less than 1.5dB. without 
any stability, feedback or gain adjust¬ 
ments. A special armature-controlled 
direct-current motor has been evolved 
for this lens operation. The motor is 
based on one designed by the company 
to a military specification (normal dissi- 
| pation averages two watts during move¬ 
ment. and less when stationary), and the 
j motors in each servo package are con- 
! trolled by silicon transistor direct-current 
amplifiers. A similar motor-tachogenera- 
, tor-amplifier loop is used in a pseudo- 
| positional system to control focus. S3 






























Weather forecasting by computer 

A fully automated; computer controlled meteorological system 
has been ordered from The Marconi Company Ltd., of England, 
by the Royal Swedish Air Force Board for use by the Swedish 
Military Weather Service. It will use a number of Marconi 
Myriad high speed computers at two forecast centres, to accept 
and process weather information from ground stations and 
weather ships throughout the Northern Hemisphere, and from 
weather satellites. 

This high degree of automation will make it possible to 
produce, much more rapidly than by conventional means, a wide 
range of general and specialised forecasts for the Swedish military 
forces. It will also ensure that all relevant data is included for a 
given area. This has not previously been possible as the amount 
of data to be processed is so large that it cannot be fully 
processed by manual methods within a reasonable time. The high 
processing speed of the new system will also make possible the 
production of more frequent short-term forecasts. 

Some three million teleprinter symbols, which at present 
make up the daily weather information for the Northern Hemi¬ 
sphere, will be fed directly into the computer complex, where they 
will be decoded, checked and sorted. Weather maps, from which 
forecasts are made, will be produced automatically on tabular 
displays. It will also be possible for some of the forecasts to be 
produced automatically by the computer system. 

There is no paper involved in the entire forecasting chain, 
apart from the weather maps plotted by the computer. All 
other information is handled “on line” by the computer, and 
presented, as necessary, on electronic tabular displays. 

Pumped storage in Snowy Scheme 

Australia’s first pumped storage scheme for providing peak¬ 
load electricity will be installed at the Tumut 3 Power station 
in the Snowy Mountains Hydro-electric Scheme. Consisting of 
six 341,000hp water turbines, three 50MW pumps and six 250MW 
generators, it will be one of the largest pumped storage schemes 
in the world. 

In pumped storage schemes, surplus electricity available dur¬ 
ing off-peak periods is used to raise water to a storage 
reservoir, where it becomes available to operate hydro generating 
plant during periods of peak demand. It is estimated that 1KW 
of useful energy is obtained from 1.4KW of surplus energy. 


New type turnstyle 

A fully reversible turnstyle with many advanced features has 
been developed by the Advance Data Systems division of Litton 
Industries, California. Called the Cemurion, the new turnstyle 
can operate in either direction with the following characteristics: 
-free rotation, locked against rotation, and electrically controlled. 
An electrical impulse operates the turnstyle by unlocking the 
device and permitting one passage at a time. This can be 
initiated by coin, magnetically coded ticket, push button, etc. 

The Centurion includes a cushioned positive lock. The turn- 
style tripod arm in the locked position gives a cushioned effect 
that acts as a spring—the greater the pressure, the more the resis¬ 
tance until it is firmly locked. The centre section that houses the 
tripod turnstyle has a base that can easily be raised or lowered to 
accommodate adults or children. It is expected to have wide 
application in transportation, amusement parks, sports arenas and 
similar activities handling large crowds. Further information is 
available from David Charles Associates, 15th floor, 2 Castle- 
reagh Street, Sydney. 

Flood forecasting system 

A radio reporting river height gauge is to be installed at 
Bellbrook in the Macleay River Valley of N.S.W., as part of the 
Bureau of Meteorology’s flood forecasting system for that area. 

The Bureau will then have five automatic radio reporting 
units in the Macleay River Valiev network, which has been 
designated the Radio Reporting Rain and River Height System. 

The radio reporting river height gauge, which has been 
designed and manufactured in Australia, is the first unit of its 
type to be installed by the Bureau. Its performance will be watched 
closely and evaluated with a view to possible similar installations 
in other Australian river valleys. The flood forecasting system 
for the valley already incorporates four radio reporting rain 
gauges which have been operating effectively for several years. 

Information received from the radio reporting units is colla¬ 
ted at the Bureau's Coff’s Harbour office and then sent by Telex 
to the Sydney office. 

The units work on a system of coded figures which are 
compiled by a coding device attached to the rain recording gauge 
or the river height gauge. The coding device is in turn activated 
by the gauge’s transceiver and the coded signal is radioed to 
Coff’s Harbour via a repeater station on Point Lookout — one 
of the highest points in that part of N.S.W. 


Nearing completion at the 
Atomic Energy Research Estab¬ 
lishment at Berkshire, England, 
is this $4-million variable 
energy cyclotron, designed, con¬ 
structed and commissioned by 
the Rutherford High Energy 
Laboratory of the Science Re¬ 
search Council. When com¬ 
pleted, it will be able to tell 
scientists in a matter of hours 
just how a given material, such 
as steel, concrete or graphite, 
will be altered after 30 years 
use in the intense radiation of 
a nuclear power plant. The 
unit will be housed in a con¬ 
crete vault with 8ft-thick walls 
and a 4ft-thick roof. Main 
equipment supplier was The 
Marconi Company Ltd., of 
Chelmsford, Essex. 
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AIWA DM.57 DYNAMIC MICROPHONE— Impedance: 
60 and 50K. Frequency Response: 100-13,000 cps. Sen¬ 
sitivity: 75 db's. Dimensions: 11” x 13". Weight: 14 ozs. 

$16.80 

AIWA DM.17 OMNI-DIRECTIONAL DYNAMIC BOOM 
MICROPHONE— Impedance: 50K or 50n. Frequency 
Response: 70-14,000 cps. Sensitivity: 75 db’s. Dimen¬ 
sions: 5i” x 1|". Weight: 10i ozs. $16.80 

AIWA DM.51 DYNAMIC MICROPHONE. Impedance: 
50H or 50Kfi. Frequency Response. 50-15,000 cps. Sen¬ 
sitivity: 55 db’s. Dimensions: 10" x ii". Weight: 29 ozs. 

$27.00 

AIWA DYNAMIC NON-DIRECTIONAL MICROPHONE 
DM.13— Impedance: 50K or 50n. Frequency Response: 
60 c’s-14,000 cps. Sensitivity: 55 db’s. Dimensions: 
Length 101". Weight: 181 ozs. $23.00 


There’s an 
AIWA 
microphone 
to solve 

your recording 
problem. 


AIWA UNI-DIRECTIONAL DYNAMIC MICROPHONE 
DM.47— Impedance: 50^ or 5QK. Frequency Response: 
40-18,000 cps. Sensitivity: 75 db's. Dimensions: 51" x 
1 : Weight: 18 ozs. with cord. $36.00 


AIWA DM.10 DYNAMIC DESK MICROPHONE— Imped¬ 
ance: 50Kn or 50n. Frequency Response: 60-13 Kc’s. 
Sensitivity: 75 db’s. Dimensions: 1\" x U". Weight: 
11 ozs. without stand. $16.80 


AIWA DM.14 DYNAMIC MICROPHONE— Impedance: 
50^ or 50K. Frequency Response: 90 c’s-14,000 cps. 
Sensitivity: 75 db’s. Dimensions: 31" x 1 1". Wt. 10 ozs. 

$12.50 


N.S.W.: 443 Kent Street, Sydney. 29.12/b. 

VIC.: 368 Little Bourke Street, Melbourne. 67.1197. 
QLD.: 235 Edward Street, Brisbane. 2.3247. 

W.A.: 91 Hay Street, Subiaco, Perth. 8.4988, 8.4989. 
S.A.: 77 Wright Street, Adelaide. 51.5117. 
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The river height gauge at Bellbrook consists of a pressure 
diaphragm which is placed on the bed of the river. To it is 
attached a thin copper tube which runs up the river bank to the 
coding unit which is in turn connected by cable to a transceiver 
located on a hill about a mile away. 

As the head of water in the river increases or decreases the 
pressure of the flexible base of the diaphragm on the river bed 
varies. Variations in the interior pressure of the diaphragm are 
transmitted along the copper tubing to the coding device. 

The “interrogating” transceiver at the Coffs Harbour office 
notes the coded numbers on an attached adding machine. Varia¬ 
tions in the river height are measured by a comparison of the 
latest figure with the figure received three hours earlier. 

The time unit at the Coff’s Harbour transceiver can be set 
to automatically interrogate the river gauge at one, two or three- 
hourly intervals, depending upon the need for river height record¬ 
ings. The base transceiver can also be operated manually to 
'‘call up” the river gauge unit at any time. A similar system also 
applies to the operation of the radio reporting rain gauges. 

Should the Bellbrook river gauge prove effective the bureau 
will consider the installation of a similar unit on the George’s 
Creek—a tributary qf the Macleay River. 

Advanced broadcast transmitter 

The Marconi Company has announced the development of a 
medium-wave broadcast transmitter which they believe to be one 
of the most advanced in the world. The 10KW transmitter uses 
the latest solid-state techniques throughout, except in the final out¬ 
put stage which uses a sinele tetrode. This leads to a considerable 
reduction in size and weight, and is expected to be cheaper than 
previous models. In addition, the operational reliability and 
stability of the equipment is improved. 

Another feature claimed for the Marconi transmitter is sim¬ 
plified operation. It only has three front panel knobs. One of 
these is used to operate the equipment, the other two being used 
to check the system. The complete switching-on procedure can 
be carried out automatically if a simple switch is closed at a 
remote control point. It is claimed to be capable of operating in 
extremes of temperature and humidity. The first prototype has 
been completed and the makers foresee a big export market for 
their latest addition to their range of transmitters. 

Ultraviolet laser 

A tiny, transparent platelet of zinc oxide — the phosphor 
material with properties similar to those used on the face of a 
television tube — has made possible the development of the first 
solid-state laser to produce ultraviolet light. The discovery is of 
both scientific and practical importance, since lasers of this kind 
might be used to produce novel types of TV picture and radar 
displays as well as high-speed computer print-out devices. 

Developed by scientists at the RCA Laboratories, Princeton, 
N.J., the laser is activated by firing an electron beam at the rate 
of 2,000 pulses per second at the zinc oxide platelet mounted 
on a metal support housed in a glass vacuum tube. At first, 
the material glows green, but when the power of the electron 
beam reaches a certain critical intensity, the light streaming 
from it suddenly becomes coherent. At the same time, the 
light shifts predominantly into the ultraviolet and emerges as a 
narrow beam of laser light. 



These three 275KV current transformers, easily the 
largest ever made in Australia , are being prepared for 
transport to South Australia at the Gladesville works of 
the manufacturers, Endurance Electric Pty. Ltd. They 
will be installed at the new Torrens Island Powerstation 
of the Electricity Trust of S.A. Each transformer weighs 
about 6,0001b and stands 16ft 6in high above the sup¬ 
porting structure when fully assembled, with a total 
height of 20ft. The previous largest current trans¬ 
formers made in Australia were built by the same com¬ 
pany for the Electricity Commission of N.S.W. and had 
a rating of 132KV. 


Atomic power station for Victoria 

The State Electricity Commission of Victoria has started 
preliminary planning for a possible nuclear power station in the 
State by the mid-1970s. The S.E.C. has appointed a study group 
to examine the economic feasibility of nuclear power as a means 
of generating electricity and is discussing the project with the 
Commonwealth Atomic Energy Commission. 

The Commission has made it clear for some time that 
nuclear power would be considered, along with brown coal and 
natural gas, as a possible power source for development after 
the present brown coal base-load program, which is definitely 
planned ahead until the mid-1970s. 

The formation of a study group has taken consideration of 
nuclear energy a stage further, however. 

A decision on the new program will have to be taken within 
the next two years so that firm planning can begin. 

Nuclear aircraft 

The United States has resumed research on a nuclear- 
powered aircraft capable of staying aloft for six weeks or more 
a National Aeronautics and Space Administration spokesman said 
recently. 

Experts are working full time on the prospect of using 
nuclear engines in the giant C-5A transport, the first of which 
will be completed next year. 



The face of a scientist is illu¬ 
minated by the plasma tube of 
a gas laser used in the devel¬ 
opment of a new laser range¬ 
finder at Litton Industries' laser 
laboratory at Woodlands Hills, 
California. U.S.A. The proto¬ 
type production model of the 
rangefinder is reported to be 
SO per cent complete. The 
equipment is expected to 
greatly improve the accuracy 
of an aircraft's weapons release 
system. 
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Professional USA tape 
at wholesa 


acetate and polyester base “brand 5“ tapes 
have a special built-in dry synthetic life-time 
lubricant to reduce abrasion which prevents 
the gumming of heads and cuts head wear. 
All “brand 5“ tapes have green start/red tail 
leaders and are fully imported in sealed boxes. 
Compare the prices of other quality tapes with 
“brand 5“ and you will see that you will get 
better performance with twice as much tape 
for the same price! 


Cut your tape costs in half by using “brand 5 M 
professional quality tape. As well as saving 
yourself money you will now have new dimen¬ 
sions of natural sound with brilliant highs and 
full depth lows. 

Exacting professional standards set by “brand 
5“ have eliminated sound fluctuations to give 
perfect uniformity throughout the 20-20.000 
cycle range, “brand 5“ wipes clean, giving a 
noise-free base for future recording. Both the 


e prices 


Type 

No. 


Description 

Other 

Tapes 

Our 

Price 



ON 

1 7'' 

REELS 



15D7 

1200' 

1.5 

Mil 

Acetate 

$5.00 

$2.50 

10D7 

1800' 

1.0 

Mil 

Acetate 

5.98 

2.99 

10D7M 

1800' 

1.0 

Mil 

Polyester 

7.70 

3.85 

5D7M 

2400' 

.5 

Mil 

Polyester 

9.30 

4.65 

5D7MT 

2400' 

.5 

Mil 

Tensil. Poly. 

10.50 

5.25 

5D7MS 

3600' 

.48 

Mil 

Polyester 

15.90 

7.95 

5D7MTS 

3600' 

.48 

Mil 

Tensil. Poly. 

17.90 

8.95 



ON 

1 5" 

REELS 



15D5 

600' 

1.5 

Mil 

Acetate 

$3.60 

$1.80 

10D5 

900' 

1.0 

Mil 

Acetate 

3.96 

1.98 

10D5M 

900' 

1.0 

Mil 

Polyester 

5.32 

2.66 

5D5M 

1200' 

.5 

Mil 

Polyester 

5.70 

2.85 

5D5MTS 

1800' 

.48 

Mil 

Tensil. Poly. 

9.96 

4.98 


Type 

No. 


Description 


Other 

Tapes 

Our 

Price 



ON 5i 

" REELS 




15D57 

800' 

1.5 Mil 

Acetate 


$4.66 

$2.33 

10D57 

1200' 

1.0 Mil 

Acetate 1 


5.10 

2.55 

10D57M 

1200' 

1.0 Mil 

Polyester 


6.66 

3.33 

5D57M 

1800' 

.5 Mil 

Polyester 


7.98 

3.99 

CORRESPONDENCE 

! TAPE ON 

3" 

REELS 


15D3 

150' 

1.5 Mil 

Acetate 


$1.00 

$0.50 

15C3* 

150' 

1.5 Mil 

Acetate 


1.32 

0.66 

10D3 

225' 

1.0 Mil 

Acetate 


1.30 

0.65 

10C3* 

225' 

1.0 Mil 

Acetate 


1.54 

0.77 

10C3M* 

225' 

1.0 Mil 

Polyester 


1.76 

0.88 

5C3M* 

300' 

.5 Mil 

Polyester 


1.98 

0.99 

CORRESPONDENCE 

TAPE ON 

3F 

REELS 


5C32M* 

600' 

.5 Mil 

Polyester 


$3.54 $1.77 



^Plastic re-usable mailing carton. 


AVAILABLE AT ALL 
8000 RADIO, TAPE 
& REG0II STORES 


GREEN CORPORATION LTD. 

88 KING STREET, SYDNEY, N.S.W. 

Please send me FREE Booklet on “brand 5“ Tape. 
Name 

Address. 


GN18 
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SCIENTIFIC NEWS-cont. 


Self-healing solar cells: 

“A “self-healing solar cell that is expected to be 50 times 
more resistant to radiation damage than present-type silicon cells 
has been develoDed for operation aboard spacecraft in the Van 
Allen radiation belts and other areas in space. 
r Most present spacecraft derive at least a portion of their 
power from cells that convert sunlight to electricity. The new 
type of cell, developed by RCA's David Sarnoff Research 
Centre under contract to the National Aeronautics and Space 
Administration, derives its “self-healing” property from the pre¬ 
sence of minute quantities of lithium diffused through its structure. 

Radiation damage occurs when a high-speed electron, proton, 
or gamma ray bursts into the orderly rows of silicon atoms and 
knocks them out of position, leaving a gap. Such gaps act as 
electron traps and reduce the flow of current from the cell. 

When lithium atoms are present in such cells, they are 

constantly on the move and ready, whenever a vacancy occurs, 
to fill or otherwise neutralise it. Thus, there is no degradation 
in the performance of the cell. In addition, the weight of the 
solar cell shielding can be reduced by as much as 90 per cent. 

Order for electron microscopes 

The Department of Supply has placed an order for two 

high resolution general purpose electron microscopes with A.E.I. 
Engineering Pty. Ltd. With accessories, the total cost is over 
$70,000 and they are to be installed in the Defence Standards 
Laboratories in Sydney and Melbourne. A.E.I. believe that the 
order is unprecedented in Australia and say that it is the 

first time that any company has been given an order for two 
electron microscopes simultaneously by one customer. 

The two microscopes, type EM6G, which will be manu¬ 

factured by the Instrumentation Division of A.E.I. in the U.K., 
are claimed to be unique in providing as standard features 
many items which are normally considered as accessories. Of 
particular value are claimed a high resolution goniometer and 
full airlock facilities, a rotating beam deflector system, a com¬ 
parison spot photometer, an electrically operated shutter, and 
new precise micrometer-controlled aperture carriers. The EM6G 
is said to allow high resolution, dark field microscopy to be 
exploited to the full in addition to the normal high resolution 
transmission, reflection and electron work. 

Toward thermonuclear energy 

A step toward the production of energy by thermonuclear 
fusion—analogous to the process in the sun—has been taken, even 
if only slight, through work in the U.S.A. by Dr Tihiro Ohkawa. 
Using a toroidal shaped “magnetic bottle,” he reported the achieve¬ 
ment of a high temperature plasma of deuterium nuclei which was 
stable for one-thousandth of a second—the first time in such an 
apparatus. 

The work, which was carried out in the General Dynamics 
Corporation laboratories in San Diego, California, is considered 
as a small step on the long road to the achievement of thermo¬ 
nuclear fusion as a source of energy—as opposed to fission. Dr 
Ohkawa’s apparatus is multipole, that is, it has a magnetic field 
in a complex geometric form, from several magnetic poles, to trap, 
tame and confine the ultrahot ring of gas in which the energy is 
created. 

Management course 

A course entitled “Introduction to Matrices and Linear 
Programming” is to be broadcast over Radio University VL2UV. 
for reception in the Sydney area. Consisting of a series of 
10 lectures, and two seminars which will include material pre¬ 
sented over the Post-Graduate TV Network VITU, the course 
commences in March. 

The series is designed as a refresher course for engineers, 
managers and others concerned with the mathematical solution 
of management problems in production scheduling, transportation 
and linear programming by matrix algebra. 

The radio lectures will be heard on Tuesday nights at 
9 p.m., with repeats on Thursday nights at 7 p.m.; the TV 
sessions and seminars will be on Thursdays during the 12- 
week period of the course. The TV programmes can be viewed 
at the university’s viewing centres at Kensington or North 
Sydney. 

A fee of $7 is charged for the course, and this includes 
the cost of printed notes which are essential for an under¬ 
standing of the lectures. Further details and enrolment forms 
can be obtained from Radio University, P.O. Box 1, Kensington, 
N.S.W. 

Intelsat 11 in service. 

A communications service via the Pacific area satellite 
Intelsat II commenced on February 3. Launched January 11, 
the satellite is in a synchronous equatorial orbit at an altitude 
of 22,300 miles near the International Date Line. It has a 
capacity of more than 240 two-way telephone circuits, and is 
capable ot providing all telecommunications services. 


Announcing the new service, Postmaster-General Alan Hulme 
said the satellite’s first commercial use in 4 ustra ^ a would be 
for leased telephone, teleprinter and data transfer communica¬ 
tions services for the N.A.S.A. “Apollo” project. These ser¬ 
vices would be provided by the Overseas Telecommunications 
Commission through its satellite communications earth station 
at Carnarvon, W.A. The use of the satellite for commercial 
communication purposes would not be practicable until the 
O.T.C. satellite communications earth station at Moree was 
completed at the end of this year, Mr Hulme added. 

Mr Hulme said that the effect of satellite communications 
systems on tariffs could not be assessed until public services 
via satellite had become well established. Tariffs would then 
need to be determined between the telecommunications organi¬ 
sations of the countries concerned for the portion of the circuit 
supplied by each. 

The Minister said that the joint use of satellite, radio and 
coaxial submarine cable facilities would strengthen considerably 
Australia’s external telecommunications services — at a time 
when communications traffic was expanding at a rate well in 
excess of the growth of national productivity and population. 
At the same time there was an accelerating involvement in meet¬ 
ing the communications needs of governments, business and 
scientific developments in many fields. 



A British firm has announced the development of a 
petrol engine fuel injection system using electronic com 
trol. Heart of the system is a solid state “computer,” 
about as big as a cigar box, to which is fed information 
from five or more transducers connected to vital engine 
points. The combined information from these trans¬ 
ducers indicates the conditions under which the engine 
is required to operate at any particular time, and is 
used for precision fuel control in the injection system 
proper. The makers claim a number of worthwhile 
advantages for the system. Used in a Rover 2000 TC 
it gave a fuel reduction of 20 per cent at 30 m.p.h. and 
10 per cent overall on an 8,000 mile test involving high 
cruising speeds. Power output improvements of around 
8 per cent are possible on typical conventional engines, 
but would be better for engines designed for fuel in¬ 
jection. No choke is needed for cold starting, and the 
engine automatically runs at idling speed. This is a 
valuable feature for automatic transmissions. The makers 
also claim better top gear performance, and lower at¬ 
mosphere pollution. (Associated Engineering Ltd., 60 
Kenilworth Road, Leamington Spa, England). 
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MELBOURNE: ADELAIDE: BRISBANE AGENTS: PERTH AGENTS: TASMANIAN AGENTS: 

IS ABBOTSFORD ST., 652 SOUTH ROAD, T - wM«njj t 'un,iir^ L '' C - F - UDDELOW & CO., K. W. McCULLOCH P./L. 
NTH. MELBOURNE. GLANDORE. (53-6117) CHARLOTTE ST 252 WILLIAM ST., P.O. BOX 606G 

(30-2491-2) (2-1785) PERTH (28-1102) LAUNCESTON (2-5J22) 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


METERS 


68 RANGES—OVERLOAD CUT-OUT 

0-10 AMPS 0-2500V AC & DC. 

This is a very robust multimeter which will measure 
both AC and DC voltage and current, db, output, capacity 
and inductance, also resistance, to 50 megs. The 88B is 
fitted with a resettable overload cut-out, also a reverse 
polarity facility. The Taylor centre pole meter has an anti- 
parallax scale which is calibrated in three colours. 

A high-quality leather case (optional extra) is available 
for protection during transport. 

SPECIFICATIONS 

Sensitivity DC: 20,000 opv; AC: 2,000 opv. 

Accuracy DC: 2 per cent. AC: 3 per cent. 

Volts DC: 0-2500 (13 ranges), 25KV with probe 

(extra) 

AC: 0-2500 (11 ranges). 

Current DC: 0-1000mA (13 ranges). 

AC: 1-1000mA (9 ranges), AC and DC: 
0-10 A. 

Resistance 1 ohm-50 megs. (5 ranges). 

Output As in AC ranges. 

Capacity lOOOpF-lOOuF (4 ranges). 

Inductance 0.2-20H (2 ranges). 

DB —10 to +68 (9 ranges), 0=lmW in 600 

ohms). 


88B MULTIMETER 
PRICE $85.00 

Plus Tax at 121/2 per cent f° r Sydney 
Slightly Higher Interstate 


MODEL I27A 
Price $31.50 

Plus Tax at W/i per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 


MODEL 101 
PRICE $64.00 

Plus Tax at 12*/2 per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 


MODEL 101 

Sensitivity DC: 100,000 opv 

AC: 5,000 opv 

Accuracy DC: 2%: AC: 3% 

Volts DC:0—1,000 (7 ranges) 

25KV with probe (extra) 

AC: 0—1,000 (5ranges) 
Current DC: 0—250uA (3 ranges) 

0—1000mA (2 ranges) 

0—10 amps (2 ranges) 

Ohms 0 — 200 megs (4 ranges) 

Db —10 to 4 " 62 db (5 ranges) 

Output 0 —1000V (5 ranges) 

Scale 5" anti-parallax 3 colour 

Extras Leather carrying case 

Size: Weight W x 7W x 4 ^ 2 —4ilbs 

MODEL 127 A 

Sensitivity DC—20,000 opv. 

AC—1,000 opv. , 

Accuracy DC:—3%FSD: AC—4% FSDl 

Volts DC: 0 —1,000 ( 7 ranges) “ 

25KV with probe (extra) 

AC:0—1,000 (5 ranges) 

DC 50/uA—100/mA (4 ranges) 

Current Shunts to I0A available 

Resistance 0—20 megs (3 ranges) 

DB —10 to -b 62 db (5 ranges) 

Weight: Size I lb: 5%" x Zft" x l% M 
























New TV translator 

A national television translator station 
situated on Brown’s Hill, near Bonalbo, came 
into operation January 31 to improve recep¬ 
tion of A.B.C. television in Bonalbo. It is 
the eighth national translator to be estab¬ 
lished in Australia. It will have a power 
output of one watt, and will relay on Chan¬ 
nel 3 the programs of the Richmond-Twecd 
National station ABRN6. The main trans¬ 
mitting equipment was supplied by RCA 
of Australia Pty. Ltd. 

Under an agreement with Richmond-Tweed 
Television Ltd., the company controlling 
the commercial station in the area, both the 
national and commercial translators are in¬ 
stalled at the same site and share a common 
building. 

Metal-ceramic fibres 

In a method developed by the Lewis 
Research Centre. 21,000 Brookpark Road, 
Cleveland, Ohio, ceramics reinforced with 
metal fibres can be produced by mixing 
metal and ceramic powders, extruding them 
and hot working the resulting parts. 

Under the pressure and heat, the metal 
powders are converted into single-crystal 
fibres with greater strength than amorphous 
metal. Metals have been tungsten, colum- 
bium and tantalum and the ceramics thoria, 
zirconia and magnesia. 

Solar Water Heaters 

A commercial application of solar heating 
is now operating successfully at Exmouth, 
North West Cape, in Western Australia. 

On the site of a construction project, the 
unit is supplying hot water for 110 people 
residing in a caravan park at a rate of ten 
gallons of hot water per person per day, 
at a cost of 1.8 cents per person. 

It is a large forced-circulation type of 
unit with oxidised copper sheets as collec- 


lllustrated is a new compact radia¬ 
tion counter designed by E.M.l. 
Electronics Ltd., Hayes, Middlesex, 
England, for simultaneous monitor¬ 
ing of alpha and beta/gamma con¬ 
tamination. Known as the PCM 3, 
the monitor gives visual and audible 
indication of radiation levels, and a 
continuous high-pitched warning 
note is emitted if the probe is 
damaged or subjected to excessively 
heavy radiation. It is transistorised 
and battery operated. 


Chilton Electric Ltd., of Hungerford, 
Berkshire, England, has produced a 
small hand torch for motorists oper¬ 
ated from nickel cadmium batteries 
which can be recharged from a 
vehicle's 12V system. The torch is 
supplied with a charging socket 
which is mounted under the dash¬ 
board, and a single wiring diagram 
to show how the socket is wired 
into the existing circuit. To charge 
the cells, a clip-on plastic casing at 
the rear of the torch is removed, 
exposing two polarised pins, mark¬ 
ed positive and negative for easy 
identification. These pins are insert¬ 
ed into the charging socket. A full 
charge takes 24 hours, but drain on 
the car battery is small. 

tor plates and is suitable for commercial 
application where a cheap and copious sup¬ 
ply of hot water can be obtained from solar 
energy. 

Installed capital cost was $8,000, but the 
cost of 1.8 cents per 10 gallons covers de¬ 
preciation and maintenance, and the large 
transport and installation charges. The unit 
consists of 42 solar collectors having an 
effective area of 630 square feet, and a 
1000-gallon storage unit having a net work¬ 
ing capacity of 900 gallons. The supplier 
was S. W. Hart and Co. Pty. Ltd., of 
Perth. 

New radio telescope 

Britain’s Science Research Council has 
authorised a grant for the construction of 
a new radio telescope by Manchester Uni¬ 
versity. 

The university already operates three 
radio telescopes at the Jodrel Bank Obser¬ 
vatory. 

High-speed teleprinter. 

A teleprinter with a print-out speed of 
250 characters per second has been produc¬ 
ed in U.S.A. by Motorola Inc. Said to be 
a considerable advance on existing equip¬ 
ment, it achieves its fast print-out time by 
using electronic pulses to form characters 
on electrically sensitive paper. 

The unit can accept a variety of input 
codes, including those used in digital com¬ 
puters and data processing systems. There 
are no impacting keys and the equipment 
is virtually noiseless. 

Woven computer memories. 

Woven wire memories for computers are 
produced like cloth on a special loom by 
General Precision Inc., 50 Prospect Ave¬ 
nue, Tarrytown, New York. 

The woof “threads” are wires plated with 
a special magnetic film, while the warp is 
insulated wires. 

Application of signal currents establishes 
a magnetic field at the selected wire junc¬ 
tions, storing one bit of information. Access 
time to the system is measured in nano¬ 
seconds, the company says. H 



is me saie precis 
way to bring the 

Stvlllfi 


Today’s light tracking forces and delicate 
stylus assemblies have increased the dan¬ 
ger of record damage from manual han¬ 
dling. The Lab 80’s ingenious tone arm 
cueing control eliminates this hazard ... 
works three ways: 

1 To Play a sin g le record: Press “Man¬ 
ual”. The arm stays suspended a half inch 
over the record. Position the tone arm over 
the starting groove. Now, simply press the 
cueing control and the stylus gently lowers. 

2 To p ause during manual or automatic 
play. 

3 To locate an y g roove accurately and 
safely. 

The Lab 80’s cueing control works beau¬ 
tifully whether you're playing a 
single record or a stack of eight. 



For full particulars of the range of 10 models, and 
name of your nearest Garrard retailer, write to the 
Main Distributor for N.S.W., British Merchandising 
Pty. Ltd., 60 Clarence St., Sydney. 29-1571. 
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Logic and counting circuits — 10 



The basic counter—over-ranging, overflow and display 
storage—start-stop and batch counters—time period coun* 
ters—multiple period averaging—digital frequency meters— 
frequency ratio measurement—extending the frequency 
range—digital voltmeters—ramp, integrating and poten- 
tiometric types—digital phasemeters—digital thermometers. 

by Jamieson Rowe 


Using the previous articles in this 
series as background we should now be 
in a position to look at the basic opera¬ 
tion of the more common digital measur¬ 
ing instruments. The discussion will 
commence with the various types of 
counter, as the counter in one form or 
another is the basis of almost all digital 
instruments. 

Figure 1(a) shows the general logic 
layout of the basic digital counter. It 
consists mainly of a cascaded series of 
decade counting circuits, together with 
the appropriate decoding and readout 
circuitry. 

In most modern general-purpose coun¬ 
ters the counting decades would consist 
of groups of four flip-flops or other bi¬ 
stable elements, as shown. Typically the 
flip-flops would be gated R-S or J-K 
types and would be arranged for ripple- 
carry counting in a suitable BCD code. 

Alternatively, the decades may consist 
of gas-filled or vacuum (trochotron) 
decimal counting tubes, or perhaps of 
flip-flops or other bi-stable elements 
arranged in the normal or twisted ring 
counter configuration. As we have seen 
in earlier articles the choice of counting 
device and configuration is influenced by 
a variety of factors, including the re¬ 


quired counting speed, cost, decoding 
complexity, the readout system available, 
and so on. 

Note that it is by no means necessary 
or even desirable to use the same de¬ 
vices or configuration in all the decades. 
In fact it is quite common to employ 
different devices and configurations, in 
order to take advantage of th^ important 
fact that each succeeding decade counts 
at one-tenth the speed of its predecessor. 

Thus for the input decade of a very 
high-speed counter it may be necessary 
to use high-speed tunnel diodes in a 
twisted ring counter configuration, 
whereas for the second and later decades 
it may be sufficient to use a standard 
four flip-flop ripple-carry configuration. 
Some low-cost instruments even use 
mechanical pin-and-cog counters for the 
final decades, as (these usually count at a 
very low rate. 

A separate counting decade, decoder 
and readout system are required for 
each fully significant digit of the total 
count, as shown. The first and fastest 
decade handles the least significant digit 
(LSD), the second decade the next signi¬ 
ficant digit (NSD), and so on to the final 
and slowest decade handling the most 
significant digit (MSD). 


As an addition to the basic array of 
counting decades many digital instru¬ 
ments provide a further incomplete dec¬ 
ade or (more usually) a single flip-flop, 
to give a worthwhile extension of count¬ 
ing capacity at a relatively low addi¬ 
tional cost. This is called “over-ranging.” 

Illustrated in figure 1 (a) is the usual 
over-range system using a single addi¬ 
tional flip-flop (FF1). The flip-flop is a 
standard gated R-S or J-K type arranged 
for complementary-mode operation, and 
is fed with the output from the MSD 
decade counter. Driver amplifiers con¬ 
nected to the two output terminals are 
connected to two lamps illuminating 
“O” and “1” symbols respectively; no 
decoding is required. 

A little reflection should show that 
the addition of the single over-range flip- 
flop doubles the range of the counter. 
Thus if there are four full decades, 
which would normally be able to count 
from 0-9,999, the capacity with over¬ 
range will be 0-19,999. 

Regardless of whether or not they 
provide over-ranging, most practical 
counters and digital instruments incor¬ 
porate circuitry designed to stop the 
counting operation and give a suitable 
indication on the occurrence of a situ¬ 
ation known as “overflow.” 

The overflow situation is simply that 
in which the full counting register has 
filled to capacity and returned to zero 
registration — in identical fashion to 
an auto odometer or mileage counter 
when it has gone “around the clock.” 

For example, an instrument with 
four decades and a single flip-flop over- 
range will fill completely on the arrival 
of 19,999 input pulses, and will over- 



The new Hewlett-Packard Model 3460A, a Digital Voltmeter which attains 
a very high accuracy and resolution using a combined integrating-potentio - 
metric technique. (Picture courtesy Sample Electronics (N.S.W.) Pty. Ltd.) 
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(a) BASIC COUNTER 


D. R. OF ALL 
FLIP-FLOPS 


RESET 



I 


COUNTING 



Fig. I (b) 


STORAGE-TYPE DISPLAY 


Above and at left are diagrams 
used to explain the operation of 
the basic digital counter con¬ 
figuration. 


ing samples must be taken at a rapid 
rate it may make reading rather difficult. 

Because of this the more elaborate 
counter-based instruments often employ 
a more complex readout system known 
as storage-type display. A system of this 
type is shown in figure 1(b). 

As may be seen, the system Involves 
a complete second set of bi-stable ele¬ 
ments, which act purely as storage regis¬ 
ters to drive the decoding and readout 
circuit. The contents of the actual count¬ 
ing registers are transferred to the storage 
registers at the completion of each count, 
so that the display remains static during 
actual counting and changes—briefly— 
only after a new count is completed. 
Transfer of the new count from the 
counting registers to the storage registers 
is performed by a series of AND gates, 
activated by a suitably timed “store 
count” pulse. 


flow on the 20,000th pulse — its regis¬ 
tration will return to “00000.” 

In high-speed counting it is particu¬ 
larly essential that overflow be detected 
and the instrument be stopped when it 
occurs, because unless this is done the 
registration displayed when counting 
Stops will be ambiguous. Thus an 
instrument of the capacity mentioned 
above and lacking overflow detection 
circuitry would display a registration 
of “16230” not only after the arrival of 
16,230 pulses but also after the arrival 
of 36,230 pulses, 56,230 pulses, 76,230 
pulses, and so on, depending entirely 
upon the number of times the register 
had overflowed. 

To ensure that the registration dis¬ 
played is completely unambiguous it is 
simply necessary to arrange that the 
input to the instrument is disconnected 
and locked out immediately the regis¬ 
ter overflows. For convenience it is 
usual to provide also for activation of 
an “overflow” indicator, in order that 
the operator be made aware of the 
situation and given the opportunity to 
change ranges, reduce the sampling time 
or make other arrangements to prevent 
the overflow from recurring. 

Reference once more to figure 1(a) 
will show how overflow detection and 
lock-off are usually provided. A further 
flip-flop (FF2) is involved, with its T 
input connected to the output of either 
the MSD decade or the over-range 


flip-flop if the latter is used. 

The Y output of the additional flip- 
flop connects via a driver amplifier to 
an indicator lamp marked “overflow,” 
while the complementary output con¬ 
nects to an AND gate which is in 
series with the input to the register. 

The overflow flip-flop is reset along 
with all the other elements of the coun¬ 
ter — including the over-range flip-flop 
if this is used. Thus during normal 
counting the overflow lamp remains ex¬ 
tinguished, while the AND gate at the 
input to the counter remains open to 
admit input pulses. However if the 
counting registers overflow, this will be 
indicated by a l-to-0 transition at the 
output of the MSD decade or over¬ 
range digit. Hence FF2 will set to 
Y=l, the overflow lamp will light and 
the input AND gate will close to lock 
out the input pulses. 

It may be seen that ambiguous read¬ 
ings can never occur with the overflow 
detection circuitry connected, because 
the instrument is locked off with a 
registration of zero (i.e., 00000) as soon 
as overflow occurs. Normal counting 
can only be resumed by pressing the 
reset button. 

With the simple decoding and read¬ 
out system shown in figure 1(a), the 
display follows the course of counting 
and only remains static once counting 
has stopped. In many applications this 
is not a disadvantage, but where count- 


Fairly obviously the provision of stor¬ 
age-type display adds considerably to the 
complexity of the basic counter. Thus 
even with economical neon tube bi¬ 
stable elements used in the storage regis¬ 
ters the cost tends to rise quite sharply. 

While the basic digital counter de¬ 
scribed thus far forms the basis of 
almost all digital measuring instruments, 
as noted earlier, it is almost never used 
as it stands. At the very least it is 
usually provided with some means 
whereby the input can be conveniently 
connected and disconnected, together 
with circuitry to ensure that the input 
signals to be counted are in suitably 
shaped digital form. Let us therefore 
pass on to a consideration of the ways 
in which the basic counter is extended 
and elaborated upon in practical 
instruments. 

Perhaps the simplest practical counter 
is the start-slop counter illustrated by 
the logic diagram of figure 2(a). This is 
simply an instrument which counts and 
displays the number of pulses reaching 
it in a controlled interval of time. In¬ 
struments of this type may be used to 
count a wide variety of events—in fact, 
any type of event which may be trans¬ 
formed into an electrical pulse by means 
of a suitable transducer. 

The start-stop counter typically adds 
to the basic counter of figure 1(a) a 
further AND gate, a gate-control flip- 
flop (FF3), circuitry to control the flip- 
flop, and input signal shaping circuitry. 
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PEAK TURNTABLES 



FR-250 A semi-professional 
turntable of pleasing ap¬ 
pearance and highest qual¬ 
ity. Four speeds, hysterisis 
motor, 12 inch cast alumin¬ 
ium T.T. — $65.00. 


STP-64 A stereo player with 
popular appeal. Four speed, 
synchronous motor, 10" T.T. 
Complete with magnetic 
cartridge — $60.00. 


BD-412 A precision, belt 
driven, 2 speed turntable 
(push button speed change) 
hysterisis motor, 12 incn cast 
aluminium T.T. — $99.50. 


FR-180 A professional turn¬ 
table of elegant design, finely 
engineered to exacting 
specifications. Four speeds, 
hysterisis motor, 12 in. cast 
aluminium T.T. — $108.50. 




& CO. PTY. LTD. 


Available from your 
retailer 

Sole Australian Agents 


STP-66 A quality high fidelity stereo player. Three 
speeds, synchronous motor, 12 inch aluminium 
T.T. Complete with magnetic cartridge — $66.00. 


ADELAIDE BRISBANE HOBART MELBOURNE PERTH SYDNEY 
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AMPLIFIER SCHMITT TRIGGER 



(a) START-STOP COUNTER 


COUNTING DECADES 



The last-named usually consists of an 
amplifier and Schmitt trigger, as shown. 

As may be seen the input to the 
counter is via the AND gate, which is 
under the control of the flip-flop FF3; 
hence the counter can only operate 
when FF3 is in the set (Y=l) state. 
Operation of the counter is thus simply 
a matter of setting FF3 for “start” and 
resetting it for “stop.” 

If a simple R-S flip-flop is used for 
FF3 it may be set ana reset using 
push-buttons or equivalent control sig¬ 
nals, as shown. An alternative arrange¬ 
ment is to use a gated R-S or J-K flip- 
flop connected for complementary-mode 
operation, in which case a single push¬ 
button or control signal input is 
sufficient. 

As the simplest type of gated counter, 
the start-stop counter may be used to 
illustrate a fundamental source of error 
In instruments of this type—the error 
often called “one-pulse counter ambig¬ 
uity.” 

The source of this error is the fact 
that a counter input gate opens and 
closes asynchronously relative to the 
input signal. Therefore the gate may 
open and close during signal pulses, to 
admit partial pulses at either or both the 
start and finish of counting. Depending 
upon the size of the resulting partial 
pulses, this can make the effective num- 
br of pulses counted either one more 
or one less than the actual number of 
pulses occurring in the interval concern¬ 
ed. 

As a result of the one-pulse ambiguity, 
the LSD of the counter registration can 
be in error by one count in either direc¬ 
tion. Hence the fundamental accuracy of 
most digital instruments based upon the 
gated counter is usually quoted as ± 1 
count in the LSD. 

A development from the basic counter 
which differs somewhat from the start- 
stop counter is the batch counter, used 
mainly in industrial processes to count 
and deal with articles or events as groups 


or “batches” of predetermined si2e. The 
essentials of a batch counter are shown 
in figure 2 (b). 

As may be seen the unit is similar to 
the basic counter, although over-ranging 
is rarely used and overflow detection is 
usually unnecessary. The main difference 
is that in place of—or in addition to— 
the readout system there is a series of 
10-position switches connecting to the in¬ 
puts of an AND gate. 

A switch is provided for each counting 
decade, and each switch may be set so 
that anv* one of the 10 decimal output 
lines of its decade may be connected to 
the AND gate input concerned. Hence 
the switches may be set so that the AND 
gate is operated at any particular stage 
of the count: if batches of 144 articles 
are to be handled the switches would 
be set to 144, and so on. 

The output of the AND gate is used 
to activate the various process controls 
concerned with batch handling; it is also 
used to reset the counting decades so that 
the latter can commence counting the 
next batch. In addition it is normally 
used to operate a further counter register¬ 
ing the total number of batches handled. 

Perhaps one of the most important 
configurations developed from the basic 
digital counter is that which effectively 
combines the start-stop counter with 
the double-pulse synchroniser discussed 
in last month’s article. This is the 
arrangement shown in figure 3 (a), which 
can be used for measurement of time 
period, multiple period averages, frequen¬ 
cy, and frequency ratios. 

As with the start-stop counter the 
input to the counting decades is con¬ 
trolled by an AND gate; in this case 
it is usually known as the “Main Gate.” 
The signals which it controls are those 
applied to “Input A” after these have re¬ 
ceived the necessary amplification and 
shaping. 

The main gate is controlled by flip- 
flop FF1, which is controlled in turn by 
signals applied to its T terminal by a 


double-pulse synchroniser consisting of 
a second AND gate (“Contrc/i Gate”) 
and another two flip-flops FF2 and FF3. 
The gating signals controlled by the syn¬ 
chroniser are derived from signals ap¬ 
plied to the second main input terminal, 
“Input B.” 

Reset signals for the complete system 
are usually derived not from a push¬ 
button (although this is quite feasible), 
but from an adjustable low - frequency 
pulse generator usually called the 
Sample Generator.” The purpose of this 
generator is to periodically “wipe the 
slate clean,” forcing the system to begin 
a fresh cycle of events and take a new 
sampling of the measurement concerned. 

As each operating cycle commences 
with an overall system reset pulse from 
the sample generator, all three input con¬ 
trol flip-flops are initially reset (i.e., Y== 
0). Hence both main and control gates 
are initially closed. 

The interconnection between the out¬ 
put terminals of FF3 and the gating 
terminals of FF2 are logically reversed. 
Thus with FF3 reset FF2 is in a posi¬ 
tion to be set to the Y=1 state by the 
next pulse to arrive at its T input term¬ 
inal from the input B shaping circuitry. 
The next pulse applied to the input B 
terminal following the overall system re¬ 
set therefore sets FF2, which in turn 
opens the control gate. 

The second pulse to arrive from input 
B following the overall reset therefore 
finds the control gate open, and hence 
passes through to FF1. The latter is thus 
set to Y=l, opening the main gate and 
admitting pulses from input A to the 
counting decades. 

Counting continues until the arrival 
of the third pulse from input B, which 
resets FF1 and re-closes the main gate. 
And in resetting, FF1 feeds a “lock-off” 
pulse back to the T terminal of FF3, 
to set the latter to Y=l. 

The setting of FF3 prevents FF1 from 
being switched to the set state by further 
pulses reaching its T terminal, by 
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DOUBLE WOUND 

STEPDOWN 

TRANSFORMERS 


World Famous 


POLYPAKS $1 


240/15 volts at 500 m.a. . $ 

Plus pack and post 10c. 


RECTIFIERS 


Bridge type, Contact Cooled, up to 
20 volts at 1.5 amps. $ 1.10 plus pack 
and post 5c. 

The above transformer and rectifier 
could be used together to make a low- 
voltage D.C. power supply. 

PURCHASE ONE OF EACH AT 
THE CONCESSION PRICE OF 


THE TWO, inc. pack and post, 


MINIATURE LOW 
VOLTAGE ELECT¬ 
ROLYTIC 
CONDENSERS 


2 to 100 mfd in 6, 12, 25 and 50 V.W, 
Bags of 25 assorted. 

$3.50 Including pack and post. 


N2589 AMPLIBOX 
PORTABLE AMPLIFIER 


Ideal for Conducted Tours, Factory 
Inspections, shop demonstrations, etc. 

LEAFLETS and PRICE ON 
APPLICATION 


Ideal present for the whole family 

The BELPHONE 
HOUSE TELEPHONE 

Replica of P.M.G. handset—supplied 
complete with 50ft connecting wire 
and batteries. Ideal for connecting 
house to garage, room to room, barn 
to shed, etc. Loud bell in other phone 
when dial is pressed. Very clear 
speech reproduction. 

Set of two $13.50 Post Free. 


ROTA 

Portable 
Chest of 
Drawers 
TYPE PJCD 


Pushpull Lock prevents drawers falling 
out—may also be padlocked for sec¬ 
urity. 

PJCD/1 Undivided Drawers $7.90 

PJCD/2 Divided Drawers $8.70 

Also available Less Lock and Handle. 

JCD/1. $6.40 

JCD/2. $7.20 


ELECTRONIC EYES 


Nicholls (Aust. made). Complete as¬ 
sembly consisting of Control Unit. 
Lamp Head, Buzzer, Connecting 
Wire, Staples, Screws and Spare Lamp. 
Will work across distances of up to 
25ft. Ideal for Door Alarms, Burg¬ 
lar Alarms, etc. 

$39.75 Plus pack and post 25c. 


Any of above plus 25c freight. 

Write or call for Free Literature on 
these and other Rota Products. 


Famous 1 dollar packs — brand new 
—no “rubbish.” Ideal for amateurs, 
beginners, servicemen, enthusiasts. 

1 30 carbon resistors, asst. 3 watt and 
1 watt, presets too, $1. 

2 20 asst, capacitors, 5 each paper, 
plastic, mica, ceramic, $1. 

3 20 silver mica capacitors, inc. 5 
per cent values, $1. 

4 20 styroseal plastic capacitors, 20 
per cent and 10 per cent, $ 1 . 

5 100 assorted rubber grommets, $ 1 . 

6 35 assorted 3 watt resistors (Eng¬ 
lish Erie) $1. 

7 25 assorted 1 watt resistors (English 
Erie) $1. 

Guaranteed A1 quality. Popular 
brands. 1 pack postage 4c (5d), 3 
packs, post free. 


NEW SIDAC 

(Silicon 

Symmetrical Diode) 


The SIDAC is a five layer semicon¬ 
ductor device (NPNPN) having two 
terminals greatly simplifying AC con¬ 
trol circuits. Being Bi-directional, one 
SIDAC can replace two SCR’s in con¬ 
ventional control systems. In addition, 
blocking voltages are less temperature 
sensitive in the SIDAC and since there 
is reverse direction, voltage transients 
do not injure the device. Current 
surges also are less damaging than 
those encountered in SCR’s as the 
current is not initially confined to a 
small area near a gate. The SIDAC 
is cheaper than comparable SCR’s. 
Wiring the SIDAC is simplicity itself. 
Either a parallel or series circuit may 
be used and a specially developed 
pulse diode is available with suitable 
pulse transformer. 

TYPE K5B20—Normal (R.M.S.) 

Circuit Voltage —240—R.M.S. 
Current Capacity —5 amps $4.25 
PULSE DIODE type K2C $1.00 
PULSE-TRANSIORMER $1.50 

Post Free — 

NOTE: A circuit is available for mak¬ 
ing a 1,000-watt Light Dimmer using 
the K5B20, K2C, Pulse transformer 
and a few resistors and condensers. 
Write or call for a copy. 
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effectively applying a logical 0 to its J 
input gating terminal (logical 1 at Y of 
FF3 is logical 0 to J of FF1, due to 
the reversal of logic convention). The 
main gate is therefore prevented from re¬ 
opening on the fourth pulse to arrive 
from input B, and in fact remains closed 
until the next sampling cycle begins. 

A second consequence of the setting of 
FF3 is that the input gating terminals 
of FF2 are biased such that the fourth 
pulse from input B resets FF2 and re¬ 
closes the control gate. Flence all activity 
of the input gating circuitry ceases after 
the arrival of the fourth pulse from input 
B, to recommence a new sampling cycle 
only when the sample generator initiates 
the next system reset. 

The nett result of the foregoing 
cycle of events is that, following each 
reset pulse from the sample generator, 
the main gate of the counter is opened 
to admit signals from input A to the 
counting decades for an interval of 
time exactly equal to the time between 
two successive pulse transitions derived 
from input B. 

Note that despite the precision with 
which the gate is opened and closed in 
synchronism with the input B signal, it 
still operates asynchronously relative to 
the input A signal. Hence the one-pulse 
ambiguity error noted in the case of the 
start-stop counter still applies. In fact, 
as already noted, it applies to all instru¬ 
ments based on the gated counter confi¬ 
guration. 

There are four important measuring 
applications of the logical configuration 
of figure 3 (a), as previously mentioned, 
and these will now be discussed briefly 
in turn. 

Time Period Measurements may be 
made as shown in figure 3 (b), by apply¬ 
ing the signal to be measured to input 
B while a generator of accurately timed 
clock pulses is connected to input A. The 
main gate will then be opened to admit 
the clock pulses for a period equal to 
one cycle of the signal, so that the 
counter registration will be a measure 
of the period of the input signal in 
terms of the clock pulse period. If the 
clock pulse rate is 1MHz, for example, 
the counter will show the signal period in 
microseconds. 

Multiple Period Average measurements 
are desirable where the period of the 
signal to be measured is short compared 
with that of the clock pulses available. 
In such cases the one-pulse counter ambi¬ 
guity will represent an appreciable error 
in a single-period measurement. 

Figure 3 (c) shows the setup required 
for multiple period averaging. As may 
be seen it involves nothing more than 
the addition of a frequency divider in 
series with the input signal, the frequency 
division ratio of the divider determining 
the number >af signal cycles averaged. 
Thus with a 10-times divider, the counter 
reading will represent the sum of 10 
successive signal cycles; dividing the 
reading by 10 will thus give the signal 
period averaged over the ten cycles con¬ 
cerned. 

Frequency Measurements may be 
made using the connections shown in 
figure 3(d). Here the input signal and 
clock are simply reversed from the posi¬ 
tions used in time period measurement, 
so that the main gate is opened for a 
precise interval determined by the clock 
pulse period and the counter registers 
the number of input cycles arriving 
during that interval. Thus if the clock 
pulse rate is IKHz and 700 pulses enter 
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the counter the signal frequency must 
be (700 ± 1) KHz, allowing for the one- 
pulse ambiguity error. 

Frequency Ratio Measurements 
may be made using the arrangement 
of figure 3(e). Here the two signals to 
be compared are simply fed directly to 
the two inputs, so that signal B controls 
the gate admitting signal A to the coun¬ 
ter. The counter will then read the 
number of cycles of input signal A 
occurring during one cycle of input sig¬ 
nal B, which reading corresponds direct¬ 
ly to the frequency ratio A/B. Thus 
if signal B is 35.7KHz and the reading 
of the counter is 100, the frequency of 
signal A must be (3570 ± 35.7)KHz, 
allowing once again for the one-pulse 
ambiguity error in the (ratio) reading. 

Although the four applications of the 
configuration of figure 3(a) have been 

ELECTRONICS 


discussed separately, they are normally 
combined in a single multi-function in¬ 
strument — the “Digital Counter/Fre¬ 
quency Meter” (DFM). A typical high- 
quality instrument of this type is pic¬ 
tured. 

From the foregoing discussion it 
should be fairly apparent that a prac¬ 
tical DFM will require not one, but a 
series of clock signals, in order to pro¬ 
vide a number of measuring ranges for 
each mode of operation. Usually the 
required “family” of timebase signals 
are generated using a precision quartz 
oscillator together with a chain of fre¬ 
quency dividers. 

In the more expensive instruments the 
readout system is arranged so that range 
and mode switching automatically indi¬ 
cate the appropriate units of measure¬ 
ment and position a decimal point on 
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the registration. Thus the display be¬ 
comes quite unambiguous — for ex¬ 
ample “734.210KHz” — and leaves vir¬ 
tually no opportunity for reading error. 

The maximum frequency which may 
be measured by a DFM is determined 
both by the maximum reliable counting 
speed of the initial (LSD) counting de¬ 
cade and by the maximum speed at 
which the input gating circuitry will 
operate with the required precision. 
These two factors limit the maximum 
frequency of direct measurement by 
present-day instruments to about 100- 
MHz. 

While this is adequate for a great 
many purposes, there is a growing num¬ 
ber of applications which require the 
accuracy of digital measurement at far 
higher frequencies. Thus various 
methods have been evolved to extend 
the basic measuring range without sacri¬ 
ficing accuracy. Three main methods 
have been evolved and these are shown 
diagrammatically in figure 4. 

Probably the simplest of the three 
methods is prescaling, shown in figure 
4(a). As the name suggests this simply 
invokes a suitable high-speed scaler/ 
frequency divider connected ahead of 
the DFM itself. Usually the prescaler 
divides by a multiple of 10, to allow 
convenient mental multiplication of 
the DFM reading when calculating the 
actual input frequency. Thus if the 
DFM reads “83.015MHz” with a xlO 
prescaler in use, the input frequency 
would clearly be 830.15MHz. 

While prescaling does not affect the 
percentage accuracy of the DFM, it 
does degrade the absolute resolution. 
This can be seen in the above example, 
where the significance of the LSD is 
lKHz (.001 MHz) for the basic DFM 
but only lOKHz with the prescaler con¬ 
nected. The percentage accuracy would 
here remain unchanged at ±. .001 p.c., 
which corresponds to the 1-pulse am¬ 
biguity in the basic count (neglecting 
other sources of error such as timebaso 
drift, etc., which are normally somewhat 
smaller than .001 p.c.). 

At present the frequency extension 
possible by prescaling -is limited 
to about 300MHz, because few devices 
and circuitry currently available are cap¬ 
able of frequency division at higher 
than this figure. 

Extension of the measuring range 
further than 300MHz usually involves 
the second method, heterodyne conveT- 
sion. This is illustrated in figure 4 (b). 
Here the internal timebase clock of the 
DFM (usually 1MHz or 10MHz) is 
multiplied up so that selected harmonics 
can be heterodyned with the input 
signals in an RF mixer. The resultant 
beat frequency is then measured by the 
DFM in the usual way. 

The actual input frequency is found 
by adding or substracting the DFM 
reading from the known frequency of 
the timebase harmonic in use. To find 
out which of the two operations is ap¬ 
propriate it is usually necessary to ob¬ 
tain readings with a number of adjacent 
timebase harmonics in order to deter¬ 
mine the two harmonics between which 
the signal is located. 

Although care must be taken with a 
heterodyne conversion setup to ensure 
that the correct measurement is taken, 
if this is done the accuracy and reso¬ 
lution can both be better than with pre¬ 
scaling—despite the fact that conversion 
measurements may be made up to 3GHz 
(3000MHz). 



(b) HETERODYNE CONVERSION 
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The resolution is basically the same 
as that of the basic DFM, as the DFM 
itself reads the absolute difference be¬ 
tween the input signal and the selected 
timebase harmonic. The percentage ac¬ 
curacy is somewhat more complex, being 
determined by the timebase drift and 
the timebase harmonic in use as well as 
the 1-pulse counter ambiguity, but with 
careful design it can be made better 
than that of the basic instrument. 

Where measurements must be made 
at frequencies even higher than 3GHz 
it becomes necessary to use the third 
method of range extension, the transfer 
oscillator method. This is illustrated in 
figure 4 (c). 

Basically the idea is that a highly 
stable tunable oscillator is used as an 
intermediate transfer device between the 
input signal and the DFM. A selected 
harmonic of the oscillator is nulled to 
zero beat against the input, while the 
DFM actually reads the frequency of 
the transfer oscillator; the input fre¬ 
quency is then found by multiplying the 
DFM reading by the order of the 
harmpnic in use. 

Thus if the DFM shows the transfer 
oscillator to be 57.9702MHz at zero beat 
using the llOih harmonic, the input 


signal frequency would be (57.9702 x 
110) or 6376.72MHz (6.37672GHz). 

Although transfer oscillator measure¬ 
ments can be made up to about 20GHz 
using present-day equipment, operation 
is rather more tricky than with the other 
two method's. It is easy to use a false 
null, particularly if the signal is noisy; 
it is also somewhat difficult on occasion 
to determine which transfer oscillator 
harmonic is actually involved. Apart 
from these problems there is the risk of 
an error in calculations because the 
operator must multiply a many-digit 
DFM reading by a harmonic number 
which may lie anywhere between 1 and 
99 or more. 

Let us now consider a further type 
of digital measuring instrument — the 
Digital Voltmeter or “DVM,” used as 
the name would suggest to measure the 
amplitude of signal voltages. 

There are three main types of DVM, 
usually referred to as the Ramp, Inte¬ 
grating and Potentiometric types respec¬ 
tively. The basic logic arrangement for 
each type is shown in figure 5. All three 
types are basically DC measuring sys¬ 
tems and must be preceeded by rectifier 
and filter circuitry for AC measurements. 

The Ramp type DVM consists of a 
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gated counter connected to a clock oscil¬ 
lator, with the gate controlled by an 
analog comparator. The positive com¬ 
parator input connects to the voltage to 
be measured, while the negative input 
connects to a linear analog voltage ramp 
generator which is enabled by a Schmitt 
trigger whenever an input signal is 
applied. 

When an input is connected, the com¬ 
parator opens the counter gate and clock 
pulses enter the counter. At the same 
time the ramp generator is enabled, and 
the voltage at the comparator negative 
input rises linearly to approach the in¬ 
put voltage. As soon as the ramp voltage 
equals the input voltage, the comparator 
closes the counter gate and counting 
stops. The counter registration is then 
directly proportional to the input voltage. 

If F is the clock frequency, R the 
slope of the voltage ramp, and Ex the 
voltage being measured, the counter read¬ 
ing N is given by 

N==Ex.F/R 

Thus if the ramp generator produces 
a voltage ramp of 50 volts per second 
and the clock frequency is 50KHz, a 
voltage of 4.725 volts will produce a 
reading of “4725,” to which the approp¬ 
riate decimal point is easily added. 

The basic limitation on the sensitivity 
and resolution of a ramp-type DVM is 
the “aperture” of the analog comparator. 
It may be recalled that this term refers 
io the magnitude of the input voltage 
difference required by the comparator 
for its output to change value. Naturally 
the smaller the voltage difference to 
which the comparator will respond, the 
greater the instrument sensitivity and the 
smaller the increment in input voltage 
which it will recognise or “resolve.” 

The aperture of the comparator to¬ 
gether with the linearity of the ramp 
generator and the frequency stability of 
the clock also determines the basic accur¬ 
acy of the instrument. As a result of the 
problems associated with these factors it 
is difficult to construct a ramp-type 
DVM with an accuracy of better than 
(±.05 p.c. of full scale ±1 count in the 
LSD). 

The ramp-type instrument is quite sus¬ 
ceptible to noise and AC superimposed 
upon the input voltage, as such signals 
effectively change the input amplitude 
at the comparator and hence cause 
counting to be stopped erratically and 
indeterminately. It is therefore necessary 
to provide such instruments with fairly 
extensive low-pass input filtering if 
measurements are to be unaffected by 
superimposed noise and AC. 

The reading rate of ramp-type DVMs 
therefore tends to be rather slow, both 
because of the time necessary to gener¬ 
ate the ramp itself and because of the 
long time-constant of the required input 
filter. 

As a result of its rather numerous 
shortcomings, the ramp-type DVM tends 
to be used mainly as an “economy” class 
instrument. 

The Integrating DVM consists basic¬ 
ally of a voltage-to-frequency converter 
connected to a digital frequency meter, 
as shown in figure 5(b). The converter 
produces a series of pulses whose fre¬ 
quency is proportional to the instantan¬ 
eous input voltage; the frequency of the 
pulses is then measured by the DFM 
to produce the final reading. 

Because the DFM reading is simply 
a sum or integration of the V-F con¬ 
verter output pulses during the DFM 
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gating time, it represents the average 
converter frequency during that time. 
Hence the integrating DVM is an aver¬ 
age reading instrument and will ignore 
quite large amounts of AC superimposed 
upon the DC voltage being measured, 
provided that an integral number of 
cycles of the AC signal occur during the 
gating period. 

As the most usual source of AC 
superimposed on DC signals is the 
power mains, it is usual with integrating 
DVMs to make the gating time either 
equal to or a submultiple of the period 
of the mains frequency. This gives the 
instrument the ability of measure quite 
small DC voltages while ignoring large 
amounts of superimposed AC. 

A simple integrating instrument of the 
type shown is t'hus able to measure DC 
signals with virtually full accuracy even 
in the presence of a superimposed AC 
signal of identical peak amplitude. If a 
more elaborate system with a bi-direc¬ 
tional counter is used, this performance 
can be improved upon still further 
—even to the point where the superim¬ 
posed AC is 30 to 40 times the ampli¬ 
tude of the DC voltage being measured. 
Usually the only factor governing the 
level of superimposed noise is overload 
of the V-F. converter. 

The accuracy and linearity of the in¬ 
tegrating DVM depend mainly upon the 
linearity of the V-F converter, as one 
might expect. To attain high levels of 
accuracy the converter design is there¬ 
fore quite complex, and the cost of the 
instrument tends to be relatively high as 
a result. The accuracy of a typical high- 
quality integrating DVM of modern de¬ 
sign is (±.01 p.c. of reading ±.005 p.c. 
of full scale ± 1 count in the LSD). 

ELECTRONICS 


The sensitivity and resolution of the 
integrating DVM depend mainly upon 
the conversion factor of the V-F con¬ 
verter. The higher the converter output 
frequency produced for a given voltage 
input, the greater the instrument sensi¬ 
tivity. However it is very difficult to 
maintain converter linearity over a use¬ 
ful input range if the conversion factor 
is increased much above 500KHz/V. 

The third main type of digital volt¬ 
meter is the Potentiometric DVM, illus¬ 
trated in figure 5 (c). As may be seen 
this type is actually an analog-to-digi- 
tal converter of the type discussed 
in the eighth article in this series. 

As with the ramp type DVM the 
potentiometric type uses an analog com¬ 
parator to compare and match the input 
voltage with an internally generated 
“bucking” voltage. However, in contrast 
with the ramp type instrument the match¬ 
ing voltage is produced in this case by 
a digital-to-analog converter (DAC) con¬ 
nected, in parallel with decoding and 
readout circuitry, to the output of a 
counter or similar logical sequencer. 

Operation is somewhat similar to that 
of the ramp type instrument. When input 
is applied, the comparator opens the gate 
and pulses enter the counter or sequen¬ 
cer. The latter then proceeds to generate 
digital output signals, which are con¬ 
verted into equivalent analog voltages 
by the DAC. As soon as the DAC output 
voltage equals the input voltage, the com¬ 
parator immediately closes the gate and 
operation ceases until the next sample is 
required—with the readout system dis¬ 
playing the digital equivalent of the in¬ 
put voltage. 

If a simple counter is used as the 
logical sequencer, operation tends to be 
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rather slow because the matching voltage 
must Tise from zero as a “linear” stair¬ 
case signal for each sample measurement. 
Hence it is more common to employ a 
logical sequencer other than a simple 
counter, as operating speed is usually 
fairly important. 

Probably the most usual logical sequ¬ 
encer employed is the so-called “sequen¬ 
tial approximation” type, which uses a 
shift register and decoder to add or sub¬ 
tract decreasingly small amounts to the 
DAC input. 

As soon as input is applied, the sequ¬ 
encer immediately generates a digital 
figure of half the range full-scale value. 
If the DAC output then exceeds the in¬ 
put, it substracts a figure of one-quarter 
full scale; on the other hand if the input 
is still larger than the DAC output it 
adds a figure of one-quarter full scale. 
Then depending again on whether the 
DAC output is more or less than the 
input, it subtracts or adds a figure of 
one-eighth full scale, and so on. Thus the 
instrument rapidly “zeroes-in” on the in¬ 
put voltage by a series of successive and 
decreasing approximations. 

The sensitivity and resolution of the 
potentiometric DVM are limited mainly 
by the aperture of the analog compara¬ 
tor, as with the ramp type instrument. 

Accuracy is fairly easy to achieve with 
the potentiometric DVM because the 
voltage matched against the input is 
generated using a precision voltage sup¬ 
ply and precision resistor networks in the 
DAC—there are virtually no problems 
similar to those of generating a linear 
analog voltage ramp or achieving linear 
voltage-to-frequency conversion. Accur¬ 
acy is typically about (±.005 p.c, of full 
scale ± 1 count in the LSD). 

However, unlike the integrating DVM 
—and like the ramp type DVM—the 
potentiometric type has no inherent noise 
rejection. Therefore a considerable 
amount of input filtering is again neces¬ 
sary if the measurements are to be un¬ 
affected by superimposed AC and noise. 
The filter time constant tends to make 
the reading speed quite slow, even for in¬ 
struments with a sequential approxima¬ 
tion or similar sequencer in place of a 
counter. In terms of noise immunity and 
reading rate the potentiometric DVM 
thus tends to be very similar to the ramp 
type instrument. 

By combining the integrating and 
potentiometric techniques it is possible 
to produce a DVM which possesses many 
of the advantages of both types, with 
few of the disadvantages. The instru¬ 
ment pictured is of this type, offering 1 
microvolt resolution together with an 
accuracy of (±.005 p.c. of reading or 
±.0005 p.c. of full scale, whichever is 
greater). 

To conclude the present survey of 
digital instruments let us now consider 
two instruments somewhat less common 
than those already discussed. These 
are the digital phasemeter and the digital 
thermometer. 

“Analog” measurements of phase dif¬ 
ferences between AC signals are usual¬ 
ly made using what are already basic¬ 
ally digital techniques, as figure 6(a) 
shows. The two signals to be compared 
are first amplified, and then squared 
using Schmitt triggers. Following the 
triggers one signal is inverted and the 
two are then fed to an AND gate. 

The output of the AND gate is a 
series of constant-amplitude pulses. 
Whose period is equal to that of the 
input signals (1 /frequency), and whose 
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width is determined by the measured 
phase difference. In fact the width/ 
period ratio of the pulses will be exactly 
equal to the measured phase difference 
expressed as a fraction of a full cycle 
(360 degrees), irrespective of the fre¬ 
quency of the signals being compared. 

As a result of this identity an average¬ 
reading analog meter movement fed with 
the gate output pulses gives a reading 
directly proportional to the phase dif¬ 
ference, and can be calibrated directly 
in degrees (or radians, if required). 

The maximum reading produced on 
the meter will correspond to a phase 
difference of 180 degrees, as the AND 
gate deals only with half-wave pulses. 
For measurement of phase differences 
from 180-360 degrees, the inverter may 
be switched out of the B signal line. 
This virtually subtracts 180 degrees from 
the B signal, to bring the phase differ¬ 
ence within the 0-180 degree measuring 
range. 

The! Digital Phasemeter uses the same 
basic phase measuring circuitry as in 
figure 6(a), but in place of the analog 
meter it uses once again a variation of 
the now-familiar gated counter. The 
usual logic configuration is shown in 
figure 6(b). 

A clock osoillator is used to supply 
input pulses to the gated counter, with 
the phase measuring circuit operating 
the counter gate. The clock oscillator 
also has connected to it a second coun¬ 
ter used to control the number of out¬ 
put pulses delivered during each -meas¬ 
urement. As soon as the clock has 
delivered the appropriate number of 
pulses it is disabled by the counter, 
stopping operation until the operator ini¬ 
tiates a fresh measurement by pressing 
the “sample” button. 

The counter controlling the clock is 
set so that for each measurement the 
clock produces a number of pulses equal 
to an appropriate decimal multiple of 
360; which decimal multiple is used is 
determined by the number of digits 
available on the main counter. Thus 
for a 5-digit instrument the clock coun¬ 
ter would be arranged to permit the 
clock to deliver 36,000 pulses 
per measurement. 

The pulses delivered by the phase 
measuring gate to the main counter 
gate have a width/period ratio directly 
proportional to the phase difference be¬ 
ing measured, as we have seen. Hence 
provided that the clock oscillator fre¬ 
quency is very much greater than the 
frequency of the signals being compared, 
the proportion of the total clock pulses 
fed to the counter will be exactly equal 
to the same phase difference. This is 
because the counter gate will be open 
for exactly that proportion of the total 
time. 

For a phase difference of 20 degrees, 
for example, the width/period ratio of 
the pulses produced by the phase mea¬ 
suring gate will be 20/360=1/18. The 
counter gate will therefore be open for 
this proportion of the total time. Thus 
if the total number of pulses supplied by 
the clock is 36,000 only 36,000/18= 
2,000 will enter the counter. The coun¬ 
ter will thus read “2000” immediately 
counting ceases. 

Similarly a phase difference of 57 
degrees will produce a reading of 
“5700,” and so on. It should be fairly 
obvious that by fitting the counter with 
a suitable decimal point indicator, its 
reading may be read directly in degrees 



INPUT 


Fig. 6 



(b) DIGITAL READOUT 

PHASEMETERS 


to two decimal places. The accuracy of 
measurement will depend mainly upon 
the ratio between the clock pulses and 
the frequency of the signals being com¬ 
pared. 

As with the analog instrument the 
basic measuring range will be 0-180 
degrees, and measurements of phase dif¬ 
ferences greater than 180 degrees are 


made by switching out the B signal 
inverter. It is possible to produce a full 
0-360 degree measuring range, if neces¬ 
sary, by replacing the AND gate with a 
slightly more complex arrangement using 
a simple R-S flip-flop. 

The Digital Thermometer, as its name 
suggests, is an instrument for making 
accurate measurements of absolute tem- 



MULTIMETER 

D.C. Sensitivity—20,000 Ohms/Volt 


Model 

MX64A 


FEATURES: 


• Press-button Overload 
Cut-out Relay. 

• Single Knob Opera¬ 
tion. 

• 6-inch Mirror Scale. 

• Two-terminal operation 
(to 1,000 V.) 


Semi-hard Rubber 
Housing. 

Taut Band Suspen¬ 
sion. 

Accessible Battery 
Compartment. 



RANGES: 

A.C. & D.C. Volts to 
3,000V. (12 Ranges) 

A.C. & D.C. Amperes to 
10 Amp. (10 Ranges) 
Ohms (to 50 Megohms) 
(3 Ranges) 
dB Ranges (6 Ranges) 


LIFE SERVICE 

Model 64A is made in 
Australia (25 years’ 
experience) and is 
backed by Factory Ser¬ 
vice. Do not under¬ 
estimate this advantage. 


Price: $95 00 

Plus 12V2% Sales Tax. TERMS AVAILABLE. 
Send for full details 

PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street, ASHFIELD, N.S.W. 71 0381 
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Deliveries have only 
just started but 
the word is 

getting around. The new 



MBACORD 50H 


fulfils every promise of 
being the finest automatic 
turntable ever produced 



ELAC MIRACORD 50H—a 

transcription turntable of 
the luxury class with versa¬ 
tile operating facilities, 
tracking control, anti-skat- 
ing device and automatic 
changer mechanism. Price 
complete $148 


$ Four-speed turntable driven by synchronous hys¬ 
teresis motor (Papst outer rotor) giving absolute 
speed accuracy. 

@ Universally balanced, high-precision tone arm with 
tracking control and anti-skating device for even 
tracking of record groove flanks. 

9 No records project over edge of massive 12" turn¬ 
table of non-magnetic zinc casting. 

Q Record speed setting indicated in illuminated window 
with push-button control for luxury operating 
convenience. 

^ Special feature —the cueing device, an important aid 
which no record lover should be without. 


RCA OF AUSTRALIA PTY. LTD. 

An associate Company of the Radio Corporation of America 
SYDNEY: 219 Elizabeth Street 
MELBOURNE: 2 Stephenson Street, Richmond 
BRISBANE: 173 Ann Street 
ADELAIDE: 99 Currie Street 
PERTH: 280 Stirling Street 


r~ -—”1 

If you'd like to know more, fill in the 
coupon and we'll mail you, without charge, 
a complete details of the Elac Miracord 50H, 8 

and a list of authorised dealers. 


Name 


Address 


Return to your nearest RCA distributor 

I__J 

RCA.t1X.FPM a 
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The Dymec Model 2801A, a digital thermometer capable of measuring temperature 
and temperature differences within .02 degree C over the range 0—100 degrees. 
(Picture courtesy Sample Electronics (N.S.W.) Pty. Ltd.) 


SENSOR 



Fig. 7 THE DIGITAL THERMOMETER 


perature and temperature differences. 
The high performance instrument of this 
type pictured has a range of ( — 40— 
-f 240 degrees C.), with a resolution as 
low as .0001 of a degree and an accuracy 
of .02 p.c. over the range 0-100 degrees 
C. 

The basic logic configuration for an 
instrument of this type is shown in 
figure 7. 

The heart of the unit is a temperature 
sensor consisting of a special quartz 
crystal element. In contrast with the 
crystals normally used in electronics, 
which are cut -to give a temperature co¬ 
efficient of frequency as near to zero as 
possible, ithe element is in this case cut 
with extreme precision to give a highly 
linear coefficient. 

Thus when the crystal is connected 
into an oscillator circuit, the frequency 
of the osoillator will change linearly 
with temperature. In the instrument 
shown the resonant frequency of the 
crystal is 28.2MHz at 0 degrees C, and 
changes by (1000Hz ± 150Hz)/degree 

over the full range of (-40-F240 

degrees C. Over the (0- \-i 00) degrees 

range it is accurate to within 20Hz/ 
degree. 

The sensor and oscillator form a tem- 
perature-to-frequency converter; hence 
to obtain a digital reading it is 
simply necessary to perform a frequency 
measurement on the oscillator output. 
As may be seen this is done using a 
heterodyne conversion in order that the 
meter can give a zero reading at 0 
degrees C. 

The oscillator output is mixed with a 
28.2MHz signal from a stabilised refer¬ 
ence oscillator, so that at 0 degrees the 
mixer output frequency is zero. Then 
as the temperature deviates from 0 de¬ 


grees, the mixer output frequency rises 
from zero by 1000Hz per degree. This 
frequency is then measured by the TDFM 
using a timebase signal derived from the 
reference oscillator. 

Thus when the sensor temperature is 
+ 7.251 degrees, the mixer output fre¬ 
quency is 7,251 Hz. Using a 1Hz time- 
base signal from -the reference oscillator 
the DFM will thus produce a reading 
of “7251.” With suitable circuitry to 
detect the direction in which the sensor 
frequency has changed and provision for 
display of a decimal point, the instru¬ 
ment -thus reads directly in degrees. 

For temperature differential measure¬ 
ments, two sensors are used; the output 
of the second sensor being fed to the 
mixer in place of the 28.2MHz refer¬ 
ence signal. The timebase signal is 
derived from the reference oscillator as 
before. As the mixer output frequency 
will now represent the temperature dif¬ 
ference between the two sensors at the 
rate of l,0C0Hz/degree difference, the 
instrument will again read directly in 
degrees. 

In closing the present article it is 
hoped that the foregoing discussion of 


the more common digital instruments 
will be found a worthwhile one, despite 
the necessary brevity. Further informa¬ 
tion on certain of the instruments dis¬ 
cussed may be found from the works 
listed below in the bibliography. 

In the next article in this series it is 
hoped to complete the description of the 
author’s “digital demonstrator” unit. 

SELECTED BIBLIOGRAPHY: 

DEAN, K. J., Digital Instruments, 1965. 

Chapman and Hall Ltd., London. 
KAY, B. G., “Selecting the Right Digital 
Voltmeter,” in Electronics, V.39, 
No. 7 (April 4, 1966), p.84. 
MILLMAN, J., and TAUB, H., Pulse, 
Digital and Switching Waveforms, 
1965. McGraw-Hill Book Co., Inc., 
New York. 

SELECTION GUIDE: “Which Elec¬ 
tronic Counter?” in International 
Electronics, V.9, No. 6 (June, 1965), 
P-22. 

SCHMID, H., “Digital Meters for Under 
$100,” in Electronics, V.39, No. 24 
(November 28, 1966), p.88. 

(To he continued.) 
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Although there are a number of 
devices presently available which are 
capable of generating coherent light by 
laser action, the diode laser is probably 
the most promising. It is relatively 
cheap, potentially rugged, compact, effi¬ 
cient and compatible both with semi¬ 
conductor circuitry andl fabrication tech¬ 
niques. 

As the name itself suggests, the device 
takes the form of a P-N junction diode. 
Most devices constructed to date have 
been made from the compound semi¬ 
conductor material Gallium Arsenide 
(GaAs), and have used a structure simi¬ 
lar to that shown in figure 1(a). 

Epitaxial deposition techniques are 
used to produce a thin but heavily doped 
junction Wafer Which is cut into dice 
in the usual way. The edges of each 
die are carefully ground parallel and 
optically polished, after which all but 
one edge are treated so that they become 
fully internally reflective. The remaining 
edge is only partially reflective and 
becomes the emitting surface of the 
device. Finally, the dice are mounted 
on to headers which also function as 
heat-sinks. 

In operation the junction is forward 
biased so that majority carriers are 
injected from each side into the thin 
depletion layer region. Holes are injected 
from the P-type region, and electrons 
from the N-type. 

Because large numbers of holes and 
electrons are travelling in roughly oppo¬ 
site directions through the depletion 
region, “collisions” occur quite fre¬ 
quently. And when a hole and an elec¬ 
tron collide, they annihilate one another 
and produce a photon of light radiation. 
Hence the junction emits radiation. 

At low current levels the radiation 
is incoherent, and is centred in the 
infra-red at approximately 9000 Ang¬ 
strom units (lAu = 10~ 10 Metre) with a 
spectral width of about 500 or so 
Angstroms. Used in this mode the 
devices are useful as convenient “infra¬ 
red lamps,” capable of electrical modu¬ 
lation at quite high frequencies. (In fact, 
there are devices made to operate only 
in this mode.) 

However, if the current level is 
increased to the point where the current 
density at the junction reaches about 
30,000 amperes per square centimetre 
at 27 degrees C, a condition known as 
•‘population inversion” is produced in the 
region immediately adjacent to the junc¬ 
tion. On each side of the junction there 
exist large numbers of the majority car¬ 
riers from the other side, together with 
a slightly smaller number of the side’s 
own “majority” carriers. The junction 
regions have a majority-minority carrier 
ratio which is therefore “inverted” or 
less than unity. 

What happens is that large numbers 
of carriers cross the junction to remain 
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for an appreciable time on the other 
side before meeting their “opposite 
number.” In the immediate vicinity of 
the junction, such carriers are actually 
in the majority even though they are 
the minority carriers for the material 
concerned. 

The electron and hole concentrations 
produced in the inversion region are 
sufficiently high that photons produced 
by hole - electron collisions are able to 
stimulate further collisions and photon 


fully partially 

REFLECTING REFLECTING 

SURFACE SURFACE 



(a) BASIC CONSTRUCTION 



emissions without themselves being ab¬ 
sorbed. Hence laser action can occur— 
i.e., light amplification by stimulated 
emission of radiation. 

A single photon can stimulate the emis¬ 
sion of a number of photons, which in 
their turn can stimulate the emission of 
further photons, and so on. And the 
important thing is 'that all photons pro¬ 
duced by the stimulation effect are at 
the same wavelength and in phase with 
the original photons. Thus the radiation 
produced is coherent. 

The electron - hole pairs producing the 
initial photons have energies distributed 
over a definite range; hence the original 
photons and the stimulated photons pro¬ 
duced by the lasing action have wave¬ 
lengths distributed over a proportional 
range. The lasing effect itself thus tends 
to produce coherent radiation which is 
polychromatic—i.e., spread over a band 
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of wavelengths. Typically the bandwidth 
is approximately lOOAu, about one fifth 
of the spectral width produced in the 
low current non-coherent mode. 

The polished and treated edges of the 
die are used to make the inversion region 
into an optically resonant cavity capable 
of favouring certain wavelengths within 
this basic band of operation. 

Because the region of population in¬ 
version is thin, maximum light ampli¬ 
fication occurs in the plane of this region. 
And because the edges are reflective, light 
can traverse the region many times. 
Photons whose wavelength corresponds to 
an integral sub^multiple of the path 
length will thus tend to be multiplied, 

COHERENT 

RADIATION 



LIGHT AMPLIFICATION BY 
(b) STIMULATED EMISSION F»<3- > 

The active die in the room-tem¬ 
perature GaAs laser shown at 
left is the black speck between 
the wire and the header block . 

while those whose wavelength is not so 
related will tend to be discriminated 
against. 

The partially reflective (untreated) edge 
of the die thus emits coherent light at 
the wavelengths favoured both by the 
lasing action itself and by the dimensions 
of the die. By suitable choice of 
operating current level and die dimen¬ 
sions, output can be restricted to only a 
few of the possible models. These can 
then be differentiated optically using a 
prism or grating. 

The wavelength for typical GaAs 
devices in the lasing mode of operation 
is close to 8400Au. The spectral width 
of individual output modes has been 
measured at less than .008Au. 

Recently GaAs devices have been 
made to deliver as much as 60 watts of 
optical power in pulsed (30nS) operation. 
Considerably less output is obtainable in 
continuous-wave (CW) operation, al¬ 
though the output in the latter mode is 
actually higher than attainable from any 
other laser type. 

Lasing action is almost inversely pro¬ 
portional to temperature, so diode lasers 
constructed to date have mainly operated 
at very low temperatures (77 degrees 
Absolute is typical). However, recent de¬ 
vices are capable of delivering appreci¬ 
able output at room temperatures. (J.R.). 




























APPLICATION 

This amazing new dynamic 
microphone from Japan, 
with a sharp directional 
characteristic and wide fre¬ 
quency response, is ideal 
for out-of-doors recording 
such as on-the-spot report¬ 
ing of sports events, inter¬ 
views, or for the use of 
“picking up” distant 
sounds. 

The combination of a high- 
performance cardioid micro¬ 
phone and a special sound- 
guide tube results in a 
highly directional, super¬ 
sensitive device with 
characteristics never be¬ 
fore achieved for field use. 
Compact and light, it is 
easy to handle and speedily 
assembled for use with 
either type of guide tube. 


SUPER DIRECTIVE TELE-MICROPHONE 


PRESENTS 


A NEW APPROACH 


TO BROADCAST 


ENGINEERING 
WITH THE 


FEATURES 

• Very narrow angle, uni-directional. 

• Effective range four to six times ordinary microphone. 

• Monitor amplifier in grip aids aiming microphone. 

• Built-in wind shield. 

• Two types of guide tubes. 

• Quick and easy to assemble. 


Manufactured by 

SONY CORPORATION JAPAN 

and distributed in Australia by 

Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 

47 YORK STREET, SYDNEY. 2 0233 
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For experimenters: 


THE 1967 
FREMODYNE 

FOUR 

VHF receiver uses superhet mixer 
plus super-regen. IF/detector. 



By Philip Watson and Michael Meechan 



Simple short-wave receivers have always intrigued the radio 
experimenter. The regenerative receiver is a popuiar choice 
up to about 30MHz, but something different is required if 
we want to go beyond this. Here is a receiver which will ex¬ 
tend your listening up to 250MHz, yet is still simple enough 
to appeal to the beginner with limited facilities. 


In the September 1962 issue we pre¬ 
sented the “Fremodyne Four” — a novel 
superegenerative receiver designed to 
cover the 30 to 250 MHz region. It 
was a popular project and a lot of 
readers reported good results from the 
models they built. 

Unfortunately, however, some readers 
ran into trouble. In almost all cases 
this appears to have been due to layout 
and/or components which did not follow 
our own design exactly. It is perhaps 
significant that those readers with least 
experience of VHF equipment, and who 
followed our instructions exactly, had the 
highest percentage of success. Those 
who felt they had enough knowledge to 
take liberties with the design, often 
struck trouble. 

To assist those readers with problems, 


and because the original set was no 
longer available to us for checking, we 
decided to build a second version and 
present the story again, paying particu¬ 
lar attention to those points which seem¬ 
ed to have confused readers or concern¬ 
ing which we may not have been as 
specific as was desirable. 

In general, the comments and general 
background to a receiver of this kind are 
just as appropriate now as they were in 
1962, so we are simply reprinting the 
major portion of the original article, 
but modified or added to in the light of 
experience. 

With the advent of television and 
the ever-increasing use of frequen¬ 
cies above 30MHz for mobile radio, etc., 
there has been a constant demand by 
our junior (and not so junior) readers for 


Picture at top 
shows the neat 
appearance of 
the front panel. 
If a case is fitted 
a hinged lid 
should be pro¬ 
vided to facili¬ 
tate coil chang¬ 
ing. 

This coded rear 
view shows the 
component lay¬ 
out and position 
of the sub¬ 
chassis. A dia¬ 
gram of the sub- 
chassis is given in 
the article to 
assist construc¬ 
tors. 


a simple receiver which would be cap¬ 
able of receiving the many and varied 
signals. The unit we present here is our 
answer to this problem and, considering 
its simplicity, it is capable of excellent 
results. 

We have, in the past, produced many 
simple receivers for those frequencies be¬ 
tween the broadcast band and 30MHz, 
usually with plug-in coils and based on 
the ordinary regenerative principle. These 
little sets, because of their simplicity and 
economy, have always been extremely 
popular and were the means by which 
many a budding SWL (short wave 
listener) “cut his teeth,” so to speak. 

Now, it seems our readers are turn¬ 
ing their thoughts more than ever toward 
the higher, or VHF, bands as a source 
of short wave listening. 

As the table on page 58 will show, 
quite a lot of use is now being made 
of these higher frequencies. First and 
foremost, a dozen or so television chan¬ 
nels are located in this part of the spec¬ 
trum and, while the average experi¬ 
menter will generally have access to local 
TV stations by way of a receiver in the 
lounge room, their frequency modulated 
sound carriers are nevertheless available 
as a source of powerful signals for a 
simple sound receiver. 

Then, also, there are two amateur 
bands which provide technically orien¬ 
tated chatter most evenings and during 
the weekends. 

Elsewhere are channels allocated to 
two-way radiotelephone operated by 
Government services. Public utilities and 
private companies, some using amplitude 
modulated signals, some frequency 
modulated. While the content of these 
signals is of no immediate concern to 
casual listeners, and while officially it 
should be treated as confidential, the 
construction and use of this little set 
will prove an excellent technical exercise 
and an introduction to what goes on in 
the realm of the very high frequencies 
(VHF for short). 

One thing that should be stressed is 
that, for the most part the signals to 
be heard in this part of the spectrum are 
of a local nature. VHF signals, particu¬ 
larly above about 50MHz, are seldom 
heard beyond about 20 or 30 miles from 
their source. In fact, this is a very 
valuable characteristic, for it means that 
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In this main circuit diagram, that 
portion within the dotted box is 
on the sub-chassis. Winding data 
for all coils is given in the text. 

the same set of frequencies can be used 
over and over again for television and 
other services in suitably separated 
centres of population. 

But, of course, it also means that there 
will be little to be heard by an enthus¬ 
iast living in areas remote from such 
activities. 

Not only will the set quite happily 
demodulate the amplitude modulation 
and limited bandwidth frequency modu¬ 
lation of the mobile channels, but it also 
takes the 75KHz deviation of the TV 
sound channels in its stride. 

Before proceeding to a discussion of 
the circuit, it might be interesting to 
examine the reasons underlying its 
choice. 

Many readers, who had written to us 
suggesting a receiver for these frequen¬ 
cies, have also included their suggestions 
as to how it might be accomplished. 
Against this background, we were able 
to evolve a mental picture of the type 
of receiver most suited to our “aver¬ 
age" reader’s requirements. 

While a small percentage wanted a 
highly complex superheterodyne unit, 
having multiple demodulators and swing¬ 
ing turrets for band changing, the major¬ 
ity would settle for a simple 3 to 4 valve 
unit giving a VHF performance equiva¬ 
lent to the HF performance of their 
plug-in short-waver! 

A number stated that additional coil 
data to put their one valve regenerative 
receiver on these frequencies was all that 
was necessary! 

Fairly obviously, the set we designed 
would have to be somewhere between 
the two extremes and in line with the 
majority requirement. It seemed then 
that our receiver should have no more 
that four valves, be easy to construct 
and get going, and yet still have a per¬ 
formance good enough to receive a 


LIST OF PARTS 

1 Chassis 8” x 5-1/4” x 2". 

I Front panel 9” x 6-5/8". 

Aluminium for sub-chassis. 

1 Power transformer 225 volts per 
side at 50mA, 6.3 volts at 2 amps. 
1 Filter choke, 12 Henries at 50mA. 
1 Speaker transformer (See text). 

1 Slow motion dial (See text). 

RESISTORS 

1 250 ohm 3 watt. 1 100K i watt. 

1 120K * watt. 
1 150K i watt. 

1 270K \ watt. 

1 330K * watt. 

2 1M i watt. 

2 1M log. pots. 


1 IK i watt. 

1 1.5K i watt. 
1 2.2K * watt. 

1 5K 3 watt. 

2 22K i watt. 

1 82K * watt. 


CAPACITORS 

1 22pF ceramic. 2 33pF ceramic. 

2 5-50pF tuning capacitors (Eddy- 
stone type 553, or similar). 

1 lOOpF ceramic. 1 220pF ceramic. 

2 470pF ceramic. 1 .001 uF ceramic. 
1 .0022uF 100 volt working plastic. 
1 .0027uF 100 volt working plastic. 
1 .0047uF ceramic. 

1 .022uF 100 volt working plastic. 

1 .047uF 100 volt working plastic. 

1 .047uF 400 volt working plastic. 

I 0.1 uF 400 volt working plastic. 

1 4uF 300 volt working electrolytic. 
1 lOuF 16 volt working electrolytic. 


2 16uF 350 volt working elec- 
trolytics. 

2 25uF 25 volt working elec- 

trolytics. 

1 32 uF 300 volt working electrolytic. 
VALVES 

1 12AT7. 

1 6AU6 (or equivalent). 

1 6AQ5 (or equivalent). 

1 6X4 (or equivalent). 

3 7-pin valve sockets, (1 shielded). 

1 9-pin shielded valve socket. 

1 4-pin, 5/16” dia. slug tuned coil 
former. 

2 Speaker sockets and 5 plugs. 

1 Ferrite coil former and 24 B and S 
enamelled copper wire for 

balun. 

3 RF chokes (See text). 

1 300 ohm TV connector socket and 
plug. 

2 Output jacks. 

2 1/4” extension shafts, 2, 5/32” to 
1/4” bushes,. 2, 1/4” to 1/4” 
coupling connectors (see text). 

3 Pointer knobs. 

18 S.W.G. tinned copper wire for 
aerial and oscillator coils. 3, 2-lug, 
1, 3-lug, 1, 5-lug, 2, 6-lug tagstrips, 
length of 3-core mains flex, 3-pin 
plug, co-axial cable, hook-up wire, 
5 rubber grommets, solder, nuts, 
bolts, washers and solder lugs. 
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worthwhile number of stations. 

Assuming that one valve would be a 
rectifier and that it would take another 
two valves to provide reasonable audio 
amplifier and output stage, this then left 
us with only one valve for the tuning 
and detection of the signal. 

Since previous experience had shown 
the ordinary regenerative detector to be 
of little use in the VHF region, we first 
considered a super-regenerative detector 
with perhaps an untuned RF preampli¬ 
fier. A small unit based on the circuit 


of figure 1 was constructed and receiving 
tests conducted. 

The unit worked well enough so far 
as sensitivity and selectivity was con¬ 
cerned, but we were unhappy about a 
particular characteristic of ordinary 
super-regenerative receivers. 

The super-regenerator is essentially a 
regenerative receiver in which a means 
is provided of putting the detector rapidly 
in and out of oscillation. This “quench¬ 
ing” of the oscillator is done at a fre¬ 
quency above the audible range, usually 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE-60-1442 

★ We have everything for the Radio Hobbyist ★ 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 

Specifications: 

DC Volt: 0-5, 
0*25, 0-50. 

0-250, 0-500. 
0-2,500. 

AC Volt: 0-10. 
0-50. 0-100. 

0-500. 0-1.000 

DC Current: 
0-50. Micro- 
amps res. 
0-25, 0-250 

Milliamperes. 

R c list ance: 
0-60K Ohms. 
0-6 Meg¬ 
ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
O.OOOl-Olmfd 
at AC 250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500. 0-1.000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4in x 4V*in x lVfcin. 

Complete with internal battery, testing leads 
and prods. 

PRICE $11.95 

Including Sales Tax 

Plus Postage, 35c. 



Capacitor Substitution Box, 1,004) 

VW.$3.10 

Resistor Substitution Box, 1 Watt. 

Plus Post, 20c. $4.55 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.20 

7in extends to 39in.$1.60 

9in extends to 39in.$1.40 

lOin extends to 39in. 95c 

Plus Postage, 15c. 

CRYSTAL SET BUILDERS 

Coils. 60c 

Diodes. 35c 

Headphones.$2.50 

Tuning Conds.$1.85 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 

2Jin spools. 30c 

3 in spools. 35c 

5 in spools. 40c 

7 in spools. 30c 

2iin x 100ft tape. 45c 

2*in x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5iin x 1,200ft tape.$2.50 

7 in x 1,800ft tape.$3.95 

5 in Plastice Tape, boxes .. 40c 

7 in Plastic Tape, boxes .. 90c 

Pius Postage. 

KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.20 

MR-2P 0-100 u/A.$4.75 

MR-2P 0-500 u/A.$5.00 

MR-3P 0-500 u/A.$5.20 

VR-2P V.U. Meter.$5.20 

All meters in white plastic case. 


PIEZO PICK-UPS 
AND CARTRIDGES 


REAMERS 

3- 11 m.m.67c ea. 

4- 33 m.m. .. .. $2.20 ea. 


HI-STAB 1% RESISTORS 

i watt.30c ea. 

1 watt.35c ea. 

Range from 10 ohms to 10 megohms 


PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 


204mm. 

.. ..Ea. 

Y99 Replacement 

Cartridge. 

Output 2.5v. .. 

.. ..Ea. 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. 

Length 

204mm. 

. .. Ea. 

Y130 Replacement 

cartridge. 

Output lv .. .. 


PU.54 Pick-up. LP/45 only. 

Length 1.25mm .. 

.. ..Ea. 

Y107 Replacement 

cartridge. 

Output 1.5v .. .. 

.. ..Ea. 

Y251 Ceramic cartridge. Out- 

put .45v. 

.. ..Ea. 

Sapphire Replacement Styli 

Each .. .. .. . 



$2.33 


$1.18 


$3.11 


$2.40 


$1.92 


$ 1.10 


$1.76 


30c 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal. 50- 7K. 35 x 25 x 8 mm. -57DB.85c ea. 

MC-7 Crystal, 100- 7K. 39 mm Round x 11 m.m. -56 DB. .. 85c ea. 

MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. 50 DB. .. $1.50 ea. 

MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.50 ea. 

MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB.90c ea. 

MD-1 Dynamic. 100-15K. 33 mm. Round x 14 m.m. -55 DB. .. $1.25 ea. 

TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece with 3.5mm 
Plug.75c 

Crystal Earpiece with 2.5mm 
Plug.75c 

Crystal Earpiece with 3.5mm 
Plug.75c 

Jacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 
Pair.50c 


Metal Co-axial Plugs and line 

Sockets.Pr 65c 

“Din” and “Hirschmann,” 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 

P.M.G. type Plugs from .. .. 55c 
P.M.G. type Jacks from .. .. 35c 
P.M.G. Line Jacks from.55c 
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between 20 and 500KHz, depending on 
the signal frequency. 

The quenched oscillating detector is 
very sensitive but unfortunately tends to 
radiate a signal on the frequency which 
it is receiving. We had thought that the 
isolating effect of the grounded grid RF 
stage would be sufficient to prevent this 
signal getting into nearby receiving 
equipment, but it did not prove to be so. 

There is no doubt that, with suitable 
local conditions and thorough shielding 
of the RF stage, and oscillator, it would 
be possible to use such a unit, but the 
whole business was too dubious for us 
to recommend. 

At this stage we were somewhat at a 
loss until our editor suggested that he 
had seen a circuit called the “Fremo- 
dyne” which had been popular some 
years ago in America, and that it might 
prove to be the answer. 

Basically it was a superheterodyne 
tuner with a super-regenerative detector 
at the intermediate frequency of 27MHz. 
The circuit is that portion of our main 
circuit diagram, which is enclosed in a 
dotted line box. 

Following this circuit we can see that 
the signal is passed through a 300 to 
75 ohm “balun” into the aerial coil, 
which is resonant at the signal fre¬ 
quency; it appears on the grid of the 
first triode. The second triode runs as a 
straight electron-coupled oscillator; its 
operating frequency, determined by L2 
and C2, needs to be either 27MHz above 
or below the incoming frequency. 

By capacitive coupling within the 
valve the signal from this oscillator also 
appears on the grid of the first triode, 
and the two signals heterodyne or “mix” 
within the valve to produce a 27MHz 
difference .frequency at the plate. 

The coil in the plate of the valve is 
tuned to 27MHz. A virtual tap is estab¬ 



The photograph above shows the sub-chassis partly wired , prior to 
mounting the IF coil. The one below shows the sub-chassis completely 
wired and ready to mount on the main chassis. All leads to tuned circuits 
must be kept as short as possible. 



iTO AUDIO AMP. 





^IOuF ff 

Wmm 

^gHTookj 



HHl3 FJ 


Hi« h 

af 



Figure I: The cir¬ 
cuit of a simple 
superregenerative re¬ 
ceiver. We had 
thought that the RF 
stage would elimin¬ 
ate radiation but it 
did not prove to be 
the case. 


lished by the two 33pF capacitors, into 
which is connected the 12AT7 cathode. 
This, in conjunction with the long time 
constant components in the grid circuit 
produces a super-regenerative detector at 
the intermediate frequency of 27MHz. 

The first triode section therefore acts 
as an amplifier at the signal frequency, 
a mixer for the signal and the local 
oscillator frequency, an IF amplifier at 
27MHz, and a super-regenerative detec¬ 
tor also at 27MHz. How’s that for get¬ 
ting the most for the least! 

The beauty of this arrangement is 
that, while we still retain the sensitivity 
of the super-regenerative detector, its 
spurious output (frequency-wise) is fixed 
in the 27MHz industrial band where it 
can cause no interference which would 
count. 

Certainly there could be some radia¬ 
tion of the local oscillator frequency 
but, because of the extremely light coup¬ 
ling used and the deliberately low oscil¬ 


lator amplitude, this will be no more 
than the average TV receiver puts out 
and should have no nuisance value. In 
a practical test we found the receiver 
could be operated in the same room as a 
TV receiver functioning on a minimum 
signal without one interfering with the 
other. 

Audio output, is taken from the cath¬ 
ode of the first triode through an RF 
filter network and is fed through the one 
megohm gain control to the grid of the 
first audio preamplifier valve. We have 
increased the amount of RF filtering in 
this portion of the circuit to keep high- 
level 27MHz energy out of the audio 
amplifier. 

Straight resistance capacitance coup¬ 
ling is used between the two audio stages 
and some negative feedback is provided 
by the 1 megohm resistor between the 
two plates. Little more need be said 
about this portion of the circuit, because 
it is quite straightforward and has been 


covered many times before in the maga¬ 
zine. 

If you already have an audio amplifier 
which you feel would be quite adequate 
for the job, you could omit this portion 
of the circuitry and simply build that 
part which is enclosed in the dotted box. 
Extra RF filtering may be necessary, 
however, for the reason just stated. 

If, on the other hand, your problem is 
one of economy, you could simply build 
the tuner-detector (dotted box) and use 
a sensitive, pair of headphones directly 
across the output. The output level 
would not be high, but may be adequate 
for headphone listening. 

The unit is constructed on an 
aluminium chassis measuring 8 x 51 x 2 
inches. The front panel used is 9 x 61 
inches. Both chassis and panel were 
obtained as standard units from one of 
our advertisers and the lettering on the 
front panel was provided by using trans¬ 
fers. 

Looking at the rear-view photograph, 
the general placement of components 
can been seen. The speaker output trans¬ 
former at the rear left and alongside 
is the 6AQ5 output valve. The. 6X4 
rectifier valve is in the middle of the 
chassis between the 6AQ5 and the power 
transformer at the right. 

The output transformer, by the way, 
should have, ideally, a primary imped¬ 
ance of 5000 ohms and secondary to suit 
the loudspeaker in use. However, a 15- 
ohm version is probably the best all¬ 
round choice if you have no particular 
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. . - solders them ail! 


NEW MINISCOPE is the most efficient and versatile soldering 
iron available. Miniscope is so light it allows that feather 
touch so necessary with delicate soldering operations, yet it 
carries out the work of a conventional 75 watt iron on larger 
jobs. 

SPEED: Five seconds from cold, thereafter instantaneous. 
Miniscope is the fastest iron obtainable. 


Look for these exclusive features: 


(1) Slotted, unbreakable nylon centre 
piece. 

(2) Adjustable switch lever travel. 


(3) Complete temperature control at your 
fingertips. Heats only as much, where 
and when it’s required. Weight, 
ozs. complete. $5.28 


NEW NATIONAL TRANSFORMERS 

The only transformer approved for 
Scope Products, is fitted with 6ft. 
of 3-core flex and 3-pin mains plug. 

$6.85 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES^ 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 



AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE, N.S.W. 50-0111 


m i 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street, PERTH 
QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


KSm2HEF“ forward free illustrated literature and specifications 



Wm. J. McLellan & Co. Name 
Pty. Ltd. 

THE CRESCENT, KINGSGROVE, Address 
N.S.W. 50-0111 

My usual supplier is 
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Although the layout and wiring of the audio amplifier on the underside 
of the main chassis is non-critical, this photograph is included so that 
constructors may duplicate our arrangement. 


loudspeaker in mind, since a 15-ohm 
secondary should work well enough with 
a variety of loudspeakers and low im¬ 
pedance headphones. 

The one megohm volume control can 
be seen at the left of the 6AU6 audio 
preamplifier valve which is just behind 
and in line with the 6AQ5. A two-tag 
terminal strip soldered to the volume 
control cover serves to terminate the 
audio cables and coupling capacitor. 

The 12AT7 is mounted on a separate 
sub-chassis which can be seen just to 
the right of the 6AU6. A separate photo¬ 
graph shows the underneath view of 
this sub-chassis and more will be said 
about component placement around the 
12AT7 later on. 

The underchassis view of the unit 
shows the layout of components here. 
The filter choke is mounted on the side 
of the chassis at the bottom left. The 
tag strip just to the right of it is used 
to terminate the 240V input leads and 
the two 16uF filter capacitors. 

The one-inch hole in the chassis 
immediately above this tagstrip allows 
access to the slug in the 27MHz tuned 
circuit and provides a convenient place 
through which to bring the power supply 
leads. The tag strip just above this hole 
terminates the 5,000 ohm decoupling 
resistor and 32uF capacitor on the HT 
line to the RF valve. 

One modification in this version pro¬ 
vides an extra output by eliminating the 
mains indicator lamp. This output, the 
right-hand one on the front panel, for 
high impedance headphones, is taken 
from the plate of the 6AQ5 via a 4uF 
electrolytic capacitor. The 120K resistor 
is a bleeder for the capacitor and pre¬ 
vents the user receiving a “bite” from 
the headphone wiring. 

The left-hand jack, connected in the 
output transformer secondary, is the 
speaker output, to which low impedance 
headphones may alternatively be con¬ 
nected. 

The loudspeaker jack is at the top left 
of the underchassis, the tone control in 
the middle and the- phone jack at the 
far right. Almost immediately below 
the latter is the 6AU6 socket and its 
associated components. The tag strip 
at the left of this socket terminates the 
shielded lead to the volume control and 
the HT feed to the plate and screen- 
dropping resistors. The capacitor 
mounted above the socket is the screen 
bypass. 

Below the 6AU6 is the 6AQ5 output 
valve. The resistor between the two 
sockets is the one megohm negative feed¬ 
back resistor, whilst the capacitor is the 
.047uF between the plate of the 6AU6 
and the grid of the 6AQ5. The wire- 
wound resistor and electrolytic capacitor 
below the socket are the cathode bypass 
and bias. 

Right at the bottom of the chassis and 
in the middle of the back panel is the 
300-ohm aerial input socket and the 
balun coil. 

This balun is wound on a small ferrite 
balun former and can be Obtained ready 
made or you could wind your own. 
Enamelled 24 B&S copper wire is used 
and two windings, each having two turns, 
are wound around the centre core of 
the ferrite former. The start of one 
winding and the finish of the other are 
joined together and connected to chassis 
and the other two ends are connected 
as shown in the circuit diagram. 

This balun is only necessary if an 


aerial having a balanced 300 feedline 
(such as a standard TV antenna) is to be 
used. It is simply a matching device to 
transfer energy from the balanced semi- 
high impedance aerial into the unbal¬ 
anced low impedance tap on the aerial 
coil. If a simple dipole having co-ax 
feed were to be used, it could be omitted 
and the connection made directly to the 


tap on the coil. More will be said on the 
subject of suitable aerials later. 

While the layout and positioning of 
components under the main chassis is 
more or less non-critical, the position of 
components on the RF sub-chassis is 
critical if good VHF performance is to 
be obtained. 

With the coil data provided this little 



4- 4- 
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The above full-scale drawing of the sub-chassis can be placed over a 
piece of 18 gauge aluminium or heavy tinplate and used as a marking 
template. The dimensions shown assume the use of Eddy stone type 553 
miniature 5-50pF tuning capacitators. 
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presents 


turntable 


range 


Models available include the TD150A (illustrated) with arm. The TD150 
without arm. The superb TD124 MK. II Transcription turntable—and the 
only true Hi-Fi Automatic changer unit Model TD224. Swiss precision at its 
best. A unique blend of Swiss craftsmanship and modern industrial methods. 
All models on display—Call in for a demonstration NOW! Prices on appli¬ 
cation—cheap? NO! Top quality never is. 



THE NEW “LEAK MINI SANDWICH” Loudspeaker system. 
Mighty sound in the small compact size of only 18-}” x 11” x 
7”! Don’t let size fool you—hear it today NOW—you will be 
pleasantly surprised. Available in the following finishes—Teak 
—Walnut and Mahogany. A most worthy addition to the 
famous “LEAK” Hi-Fi range. 


Now available the SHORE Y15 Type II Supertrack cartridge 

now in stock! 


MARCH PACKAGE DEAL SPECIALS 



Fisher X101C Stereo Amplifier 
R —Dual 1019 player Shure 
M44-G stereo cartridge — 2 
Leak “Mini Sandwich” 

systems. $608.00 


Fisher X100A stereo amplifier 
—Dual 1019 player — Shure 
M44-G stereo cartridge — 2 
Leak “Mini Sandwich” 

£££■“' $562.00 


Star SA 30 stereo amplifier- 


Peak TRM40 


transistorised 
amplifier — Dual 1009SK. 
player—Shure M44-G stereo 
cartridge — 2 Wharfedale 

golden 10RSDD loudspeakers 
—2 speaker enclosures, 2 CU/ 

SF* $351.00 


Dual 1009SK player — Shure 
M44-G stereo cartridge — 2 
Wharfedale Super 8RSDD 
loudspeakers—2 speaker en¬ 
closures. 

1 CU/FT. 

Teak finish. 


$245.00 


tuner will cover up to 250MHz and, with 
suitable coils, would extend even further 
up than this. At 250MHz a lead length 
of one half of an inch can be a con¬ 
siderable part of the tuning inductance, 
so that placement of the coils dose to 
the tuning capacitors and both the valve 
pins can be of extreme importance. 

A glance at the photographs of the 
sub-chassis will show that the plug-in 
coil sockets are positioned immediately 
over the two 5-50pF miniature tuning 
Capacitors. In the oscillator circuit 
(which is at the left in the photographs) 
the Jug of the socket is actually soldered 
directly to the fixed plates of the capaci¬ 
tor. The valve socket is so positioned 
that the grid pin (pin 2) of the oscillator 
triode is nearest to this lug. The 22pF 
capacitor has its leads cut short, around 
3/16in, and it's soldered directly between 
the coil socket lug and the grid pin. 

On the other side of the Valve the sig¬ 
nal frequency tuned circuit is similarly 
placed with the coil socket right along- 


Distribution of Stations 
Between 30 anti 250MHz 

30-45MHz Government services 
and some mobile chan¬ 
nels. 

45-52 TV channel 0. 

52-54 Amateur band. 

54-56 Fixed and mobile. 

56-63 TV channel 1. 

63-70 TV channel 2. 

70-85 Mobile channels includes 
Police, Fire Dept., Ambu¬ 
lance, etc.; aeronautical 
radio-navigation, plus pri¬ 
vate industry. 

85-92 TV channel 3. 

92-94 Fixed and mobile. 

94-101 TV channel 4. 

101-108 TV channel 5. 

108-137 Government services, in¬ 
cluding aircraft naviga¬ 
tion, aeronautical mobile 
and space communica¬ 
tions. 

137-144 TV channel 5A. 

144-148 Amateur band. 

148-174 Mobile band, includes 
radio-telephone service. 

174-181 TV channel 6. 

181-188 TV channel 7. 

188-195 TV channel 8. 

195-202 TV channel 9. 

202-208 Mobile channels plus 
aeronautical radio-naviga- 
gation. 

208-215 TV channel 10. 

215-222 TV channel 11. 

222-250 Allocated to Government 
use; spasmodic activity. 


side the tuning capacitor and the 470pF 
grid coupling capacitor connected via 
very short leads from the coil socket lug 
to the grid, which is pin 7 of the valve. 

The plugs and sockets for the coils 
are miniature “loudspeaker” types; 
a three-pin for the aerial and a two-pin 
for the oscillator. If three-pin types are 
not readily available, four-pin types may 
be used, the surplus pin and contact be 
removed from the plug and socket re¬ 
spectively to minimise any unwanted 
Capacitive effects. 

When the original unit was built two- 
pin moulded sockets were difficult to 
obtain, and we used a type assembled 
from punched bakelite. The sub-chassis, 
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as purchased, will probably have a rec¬ 
tangular hole punched for this type 
socket. However, the moulded socket 
(above chassis mounting type for prefer¬ 
ence) has some advantage, assuming that 
the chassis can be made to accommo¬ 
date it. 

One disadvantage of the punched bake- 
Hte socket is that it is not polarised and, 
While the coils themselves are not polar¬ 
ised, the presence of one large pin and 
one small one on the plug makes rt es¬ 
sential that these coils always be in¬ 
serted the one way. Otherwise the con¬ 
tacts will be expanded by the large pin 
and will no longer fit the small pin. 

The RF choke in the cathode of the 
oscillator triode is mounted close to the 
sub-chassis between the valve socket and 
the tuning capacitor, as are the 22K grid 
resistor and the 470pF plate bypass capa¬ 
citor. 

The 27MHz tuned circuit consists of 
9 turns of 30 B&S enamelled copper 
wire wound on a 5/16-inch plastic 
former which has a base containing four 
wiring lugs. It is slug tuned with a stan¬ 
dard 1/4-inch ferrite slug. Two of these 



lugs are used to terminate the coil wind¬ 
ing and the former is mounted so that 
these two lugs are nearest the oscillator 
tuning capacitor—that is, to the left of 
the coil as seen in the photograph. 

The lug nearest the rear of the sub- 
ohassrs is wired (via a short length of 
18 gauge tinned copper wire) to the 
phte of the detector triode which is pin 
6 of the valve. A 33pF ceramic capacitor 
is connected between pin 6 and pin 8 
of the valve. 

The other coil connection lug has a 
short length of hook-up wire connecting 
it to the HT input which is the third 
lug from the right end of the six-lug 
tagstrip shown in the bottom right hand 
corner of the photograph. The 1000 ohm 
resistor which feeds the oscillator plate 
is connected from pin 1 of the valve 
socket to this HT lug on the coil former. 

In the references which follow, the 
lugs of the tagstrip will be presumed to 
number from the right hand end as seen 
in the photograph. 

The two spare lugs on the coil former 
are used as convenient tie points as fol¬ 
lows: The one nearest the camera has 
an RF choke connected between it and 
pin 7 (signal grid) of the valve. From this 
lug there is also wired a 150K resistor 
in parallel with a 4700pF capacitor to the 
HT (lug three on the tagstrip), a lOuF 
capacitor to lug 4 on the tagstrip, a .001 
uF capacitor to earth, and a 33pF cap¬ 
acitor to pin 8 of the valve. A 2,200pF 


capacitor is wired between the two spare 
coil lugs. 

The remaining spare coil lug, which 
is largely obscured in the photograph, 
has an RF choke wired between it and 
pin 8 (cathode) of the valve and a 1500 
ohm resistor across to lug four on the 
tagstrip. 

Between lug 4 of the tagstrip and lug 
six, which connects to chassis, is a 22K 
resistor and from lug four to lug two is 
a 100K resistor. Lug two also hals a 
lOOpF capacitor connected to lug one, 
(chassis), and lug two becomes the out- 



Figure 2: Shown above 
is one method of con¬ 
structing a simple 
folded dipole for 
operation on a particu¬ 
lar band of frequencies . 


This illustration shows 
the three aerial and 
two oscillator coils . 

The balun can be pur¬ 
chased ready-made . 


is, as mentioned earlier, the HT connec¬ 
tion. The heater lead is connected 
directly to pin 9 of the valve, while pins 
4 and 5 of the valve socket are con¬ 
nected directly to chassis. 

The sub-chassis assembly is mounted 
on the main chassis by means of three 
l/8in nuts and bolts through a small 
turnover on its front panel side. The 
distance between the sub-chassis and the 
front panel should be between 3/4in and 
1 in, according to dial requirements. 

The particular tuning capacitors we 
used had rather short shafts, and an ex¬ 
tension shaft may be necessary to extend 
each one to the front panel. This will 
certainly be necessary in the case of the 
aerial capacitor, but may or may not be 
necessary for the oscillator capacitor, 
depending on the type of dial used. 
Where needed, these extension shafts 
may be standard l/4in to l/4in type, 
with a reduction bushing to fit the 
3/16in tuning capacitor shaft. 

The original Fremodyne used a dial 
salvaged from a piece of disposals equip¬ 
ment, and having a 50/1 reduction. One 
of these could still be used if available, 
and would probably need the extension 
shaft referred to above. 

For this version, however, we decided 
to use a readily available commercial 
dial, so that we could offer it as an 
alternative for those who may not be 
able to obtain a disposals unit. 

The dial we selected is a label type, 


CSIRO 

Division of Animal 
Physiology 

Technical officer (male) 


SALARY: 

Technical Officer Grade 1, 
$3,365-$3,771 p.a. or Grade 2, 
$3,873-$4,177 p.a. 

LOCATION: 

Pastoral Research Laboratory, 
Armidale, N.S.W. 

GENERAL: 

The Pastoral Research Labora¬ 
tory is part of the Division of 
Animal Physiology and is con¬ 
cerned with the investigation of 
factors affecting the productivity 
of grazing sheep in pastoral sys¬ 
tems. The Laboratory has a staff 
of 25 professional scientists 
working in various plant and 
animal disciplines together with 
some 60 supporting staff. 

DUTIES: 

The appointee will be required 
to assist in a telemetry pro¬ 
gram to aid studies of some as¬ 
pects of the interaction of graz¬ 
ing sheep with its environment. 
His duties will include the de¬ 
velopment of circuitry which will 
provide measurements of micro¬ 
climatic and physiological para¬ 
meters associated with grazing 
sheep; and development of cir¬ 
cuitry associated with the track¬ 
ing of sheep. He will also be 
expected to supervise the in¬ 
stallation and maintenance of 
field equipment. 

QUALIFICATIONS: 

Applicants should have had 
considerable training and ex¬ 
perience in electronics. A know¬ 
ledge of physiological trans¬ 
ducers, computing or digital 
data handling techniques; some 
interest in the problems of bio¬ 
logical measurements, would be 
an advantage. 

Applications quoting reference 
number 246/216 and stating full per¬ 
sonal particulars and details of 
qualifications and experience, should 
reach: 

The Officer-in-Charge, 

Pastoral Research Laboratory, 
CSIRO, 

Private Bag, 

ARMIDALE, N.S.W., 

by 10th March, 1967. 


ELECTRONICS Australia , March, 7967 59 























you’re obviously using BASF tape! 


KIPLING’S famous words were 
not—but might well have, been 
—written about BASF Tape. For 
experts throughout the world 
agree that recording heads last 
longer (up to 5 times longer!) 
with BASF Tape. 

The reason, of course, is the 
exclusive “mirror-finish” BASF 
applies to the “Luvitherm” base. 
BASF Tape is prelubricated, too! 
BASF superiority goes far 
beyond longer life for your 
valuable recording equipment. 
You get superb reproduction— 
the ultimate in recording and 
playback fidelity — with BASF 
Tape. 

Professionals and amateurs who 
demand the best always use 
BASF Tape. BASF is the choice 
of the A.B.C., R.A.A.F., R.A.N., 
Departments of the Army and 
Civil Aviation, and over 100 



Commercial Radio and TV 
Stations. 

To misquote 
would tape 
minute, 
of value 



BASF tape 


is distributed throughout Australia by: 


MAURICE CHAPMAN & CO. PTY. LTD. 

210 CLARENCE STREET, SYDNEY 29.1704 
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using a planetary drive with a reduction 
of 6:1. This is easily fitted in the avail¬ 
able space and the reduction ratio is 
quite adequate. A more elaborate drive 
is available for the same dial, having 
two reduction speeds 6:1 and 36:1. This 
latter is somewhat more expensive and 
also needs more space — at least one 
inch—between the panel and sub-chasis. 

The variable capacitors used must be 
free from mechanical “slop” of any kind 
if the set is to tune smoothly and retain 
reasonable reset accuracy. We used the 
Eddystone type 553 and any ready- 
made chassis available will probably be 
drilled to suit these. 

Note, however, that some chassis may 
be drilled with incorrect size holes for 
the two small mounting screws. The 
holes should be 3/32in—large enough to 
accept the screws, but not so large as 
to accept the bushes that are provided 
with them. These bushes are intended 
to set the capacitor back slightly from 
the panel so that there is no undue 
strain placed on the ceramic block on 
which it is assembled. If a panel is 
supplied with holes which will accept 
the bushes, small washers should be fit¬ 
ted to offset this. 

The three RF chokes; RFC1, RFC2, 
RFC3, are quite critical, and must be 
wound exactly as specified. To our 
knowledge, there are no commercial 
equivalents available. 

All three chokes are identical. They 
consist of 120 turns of 32 B&S or 
36 SWG enamelled wire wound on a 
5/16in diameter former. A convenient 
former—and the one we used—is an old 
high value (say 1M or higher) moulded 
bakelite IRC 1W resistor. These measure 
Hin long and the winding should occupy 
about l-l/8in, leaving about 1/16in at 
each end. 

Before starting to wind, dress off any 
rough moulding ridges on the resistor 
body. Prepare some short narrow strips 
of plastic insulation tape and keep them 
handy. Solder one end of the wire to 
one of the resistor pigtails and com¬ 
mence winding, keeping as close to the 
end of the former as practicable. When 
the 120 turns are completed, secure the 
winding with one of the strips of plastic 
tape, then spider the wire to the pigtail. 
Apply plastic tape to the other end of 
the winding also, to ensure everything 
remains intact. 

Because the local oscillator can be 
run on either the high or low side of 
the signal frequency, only two plug-in 
oscillator coils are needed to Cover the 
range from 30 to 250MHz. The first 
one covers from 100—250MHz and con¬ 
sists of two turns of 18 SWG tinned 
copper wire. Its diameter is 3/16in and 
its length 5/16in. The second covers 30 
to 137MHz and is three turns, l/4in dia¬ 
meter and 7/ 16in long. It is wound with 
the same gauge of wire as the first. 

The aerial circuit, being at signal fre¬ 
quency, requires three coils to cover the 
range. Their data are as follows: (A) 
coverage: 250-130MHz; two turns of 18 
SWG tinned copper, diameter l/4in, 
length 3/8in; aerial tap is 2/3 turn from 
the “cold” or chassis end. (B) Coverage. 
160-70MHz; three turns of 18 SWG 
diameter l/4in, length 3/8in; aerial tap¬ 
ped one turn from cold end. (C) Cover¬ 
age, 85-30MHz; five turns of 18 SWG 
diameter l/4in, length l/2in; aerial 
tapped 1-1/2 turns from cold end. 

At this stage you should be ready to 
switch the set on and give it a try, but 



To clarify the wiring of the sub-chassis, where short lead lengths are 
absolutely necessary , we give this diagram, which , when used in conjunc¬ 
tion with the photographs and text should allow constructors to success¬ 
fully complete this stage. 


before doing so it might be as well to 
provide it with some sort of an aerial. 
This could be anything from an elabor¬ 
ate multi-band TV array to a simple 
dipole. 

A simple aerial having quite good 
broadband characteristics, and most 
popular for TV work, is the “Fan 
Array.” This aerial would be suitable 


for our receiver and constructional de¬ 
tails appeared in the magazine in the 
December, 1956, issue. 

If reception is desired around one par¬ 
ticular band of frequencies, say, for 
instance, one of the mobile bands or 
several TV stations closely related in 
frequency, it would be possible to use 
(Continued on page 144.) 



See the range of Adcola "M" series solder 
fools illustrated in ELECTRONICS Australia 
November edition or write for brochure to 
Adcola Products, Pty. Limited. 

ADCOLA PRODUCTS PTY. LIMITED, 

12 Churchill St, Mont Albert, Vic. 88-4351 


T. H. Martin PtY. Ltd., 56-74 
Edward St.. Brisbane. 2-0555. 

C. L. Sedunary and Co., 126 
Brown St., East Perth. W.A. 
23-2551. 

F. R. Mayfield Pty. Ltd., 11 Hali¬ 
fax St.. Adelaide. S.A. 8-4131. 
H. Rowe and Co. Pty. Ltd., 512 
Punchbowl Rd.. Lakemba. N.S.W. 
75-0681. 


/3DCOLP\ 


Good 

Design 
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COMPLETING 
YOUR SSB 
TRANSMITTER 


This is the last of the series of articles on the SSB Transmitter. 
The second part of the assembly details is included. This is 
followed by detailed alignment instructions, so presented that 
it should be easy to follow and carry out. 

By Ian 


Last month, we gave constructional 
details for the coils, dial assembly and 
VFO. This leaves such sub-assemblies 
as the wiring diagrams for the audio 
amplifier, vox and anti-trip in figure 1, 
the carrier oscillator and amplifier in 
figure 2, and two for the power supplies 
in figures 3 and 4. 

All these boards can be wired up and 
they will be ready just to drop into posi¬ 
tion -as required. It is best to wire up 
each board in such a way as to leave 
the semi-conductors until last. In the 
case of the power supply board which 
includes TR21 and D23, these items are 
not mounted on the board and should 
be left until later; they are fitted with 
flag type heat sinks, each heat sink being 
screwed to the chassis underneath the 
wiring board. 

We are now in a position to under¬ 
take the final assembly and wiring. 

Beginning with the bare chassis, fit 
the two main partitions underneath. 
There is a right and a left-hand and 
this should be watched. The valve and 
crystal sockets are next, followed by the 
coils and transformers. This does not 
include the power transformer at this 
stage. When mounting the coils and 
transformers, make sure that they are 
orientated in the correct direction, so 
that lead lengths will be kept to a mini¬ 
mum. 

The two lOOuF electrolytics for the 
power supply and the relay are followed 
by the tag strips. These are our sugges¬ 
tions for the size of strip to be used 
in each of the following positions: 

An 8-tag strip with two feet is fixed 
between the position for the mechanical 
filter and T2, for the TR3 IF amplifier. 
An identical strip is located between T2 
and the back skirt of the chassis, for 
the band switching crystal oscillator TR9. 
In line with the latter and behind T6 
and T3, is a 5-tag strip for the first 
mixer TR4. In between T6, T3, and 
T4a, T4b, is another 5-tag strip for the 
amplifier TR5. 

In the centre section and just behind 
the end of the band-change switch SI a, 
is a 13-tag strip with two feet, for the 
TR19 crystal oscillator and the TR12 
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Pogson 

amplifier-doubler. Under each mounting 
screw for T7, is a 3-tag strip for the 
trimmers of T7. Between Sib and Sic 
and to the power supply side of the 
centre line, is a 5-tag strip for the TR6 
amplifier. On the other side of the 
switch and between the crystal sockets 
and the position of the SI screen, are 
two strips, separated by about one inch. 
Nearest the crystal sockets, is a 5-tag 
strip and the other is a 4-tag. These are 
for the third mixer. 

Under the mounting screw for the 
driver valve socket and nearest the parti¬ 
tion, is a 3-tag strip. Between the final 
valve and the front skirt of the chassis, 
is an 8-tag strip for metering and other 
components for the final stage. Above 
the chassis, there is a 4-tag strip, fixed 
under one of the screws for the other 
strip just mentioned. The 4-tag strip is 
used for RF metering. A 2-tag strip is 
also needed behind the Vox Sensitivity 
control but as it shares a screw for 
mounting the carrier oscillator board 
underneath, it may be left until that is 
mounted. 

Along the back skirt of the chassis 
and beginning at the power supply end, 
are the fuse and power cord grommet, 
followed by two coaxial sockets. In the 
centre section and next in line is the 
bias setting potentiometer R107, jack for 
the key and the 5-pin miniature socket 
for the muting and vox circuits. In the 
last section is another coaxial socket for 
the PTT and then the Vox Delay poten¬ 
tiometer R88. 

Along the front skirt of the chassis, 
all the controls except the wave-change 
switch may be mounted but do not 
tighten any of the fixing nuts, as the 
front panel has to be held under these 
later on. 

The wiring board for the carrier oscil¬ 
lator and amplifier is next in line and 
this is held with l/8in Whit, x iin 
screws. The board is spaced from the 
chassis with iin long brass spacers, 
which may be obtained through Messrs 
Watkin Wynne. You will recall that a 
two-tag strip has to be secured to the 
top of the chassis at the same time; 
the board including the audio amplifier 


and Vox circuits is mounted in the 
same manner. Having taken the as¬ 
sembly to this point, as much of the 
wiring as is possible at this stage may 
be done. 

The band switch SI, with the shield 
partition already fitted, should now be 
carefully located, the wiring associated 
with it carried out. We did the greater 
part of this wiring with 16-gauge tinned 
copper wire. 

Now mount the mains transformer 
and do not forget to put a rubber 
grommet in the hole for the transformer 
leads. The RF choke, just in front of 
the socket for the regulator, is held 
with one screw. 

The two-gang loading capacitor has 
its mounting feet screwed to the body, 
with the feet turned inwards. Before 
fixing the feet to the capacitor, two 
of the screws for fixing to the chassis 
must be soldered into place. Screws iin 
long are used and the two which will 
be hidden when the feet are assembled, 
are those soldered to the feet. Mount 
the capacitor. 

The shield on top of the chassis is 
next, being held by two screws com¬ 
mon to one of the partitions under the 
chassis. The screw nearest the front 
of the chassis also holds the neutralising 
capacitor and tag strip assembly, which 
should also be fitted ait the same time. 
To avoid any gnashing of teeth, solder 
the lead on the neutralising capacitor 
which goes to the 470pF capacitor C76, 
and thread the lead through the grom¬ 
mets during assembly. It is easier to 
do this than it is to write about it! 

The VFO is held by the four screws 
which have already been fitted. The 
box is stood off the main chassis by 
about iin and four extra nuts are run 
on to the screws for this purpose, before 
mounting. At this stage, the nuts need 
not be fully tightened as it may be 
necessary to adjust the height of the 
box above the chassis and to line up 
w'ith the drive rod to the dial. At this 
stage, more of the wiring can be done. 

The power supply board of figure 6 
is screwed to the side of the chassis 
and it is spaced from the chassis by 
about iin. More wiring may now be 
done. 

The other power supply board is 
mounted the same way as the audio 
board, using iin spacers. While doing 
so, fit a flag-type of heat sink under 
each spacer and against the chassis. 
These are for TR21 and D23. 

Provided it will not hinder any wiring 
which has not yet been done, the filter 
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choke may be screwed to the side skirt 
of the chassis. Fit the mechanical filter. 
More wiring may be done, such that the 
chassis wiring will now be complete 
except for what runs to items on the 
front panel. 

Assemble the dial and other com¬ 
ponents. except the output coil assembly 
and tuning capacitor, on the front panel. 
Remove all the fixing nutsi for the com¬ 
ponents on the front skirt of the chassis 
and fix the front panel to the chassis. 
At the same time, the drive rod from 
the dial to the VFO should be fitted. 
Complete wiring up to this point. 

Before mounting the tuning capacitor, 
solder -a heavy flexible lead to the earth 
lug. Mount the capacitor and earth this 


lead to a solder lug fixed under the 
mounting screw for the 6DQ6B valve, 
nearest the front of the chassis. Connect 
the RF choke across the loading capa¬ 
citor. Run a lead to the neutralising 
capacitor and wiring for the RF meter¬ 
ing between the loading capacitor and 
tag strip. 

Fix the output coupling coil assembly 
and complete the rest of the wiring. 
Remember that the highest frequency 
of operation is 29MHz and, if maximum 
efficiency is to be realised, all leads 
around this coil must be as direct as 
possible.We are now in a position to 
move on to the most interesting part 
of the project, that of setting it up for 
actual operation. 


Adjustment and alignment 


To make the task of adjustment and 
alignment easier, the procedure is pre¬ 
sented in a series of steps. Although 
there is a considerable number of steps, 
each one is quite simple and no diffi¬ 
culty should be experienced in carrying 
the job to a satisfactory conclusion. 

The suggested methods to be used 
are made with the idea of bringing into 
use a minimum of items of test equip¬ 
ment. The main requirement is a full 
coverage receiver and the availability of 
this is assumed. A VTVM with a crystal 
diode RF probe is also needed to adjust 
the balance of the third mixer. A fre¬ 
quency meter or some other suitable 
reference is required to calibrate the 
VFO. Although it is not essential, the 
use of an artificial aerial of 75 ohms 
will make adjustment of the final ampli¬ 
fier so much easier and more satisfac¬ 
tory. An audio generator, or a simple 
lKHz) oscillator, is also desirable, but 
not entirely necessary. 

An artificial aerial can be made quite 
easily, which -is capable of dissipating 
16 watts; as this transmitter has an out¬ 
put of about 13 watts maximum, this 
unit will be adequate for the job. We 
made one up by cutting out two circles 
from a light gauge of brass sheet, each 
2iin diameter. Around the periphery and 
about 1/16in from -the edge, we drilled 
16 small holes in each plate. 

The plates are separated by about 
7/8in, which is enough to clear the 
length of the usual 1 watt resistor. Six¬ 
teen 1.2K 1 watt resistors are then 


p’aced between the plates, with the pig¬ 
tails threaded through the holes. Each 
lead is soldered to the plate and the 
surplus length is cut off. 

If you check the resistance of 16, 
1.2K resistors in parallel, you will come 
up with 75 ohms, which is just what 
is wanted. It only remains to connect 
the two leads of a piece of 75 ohm 
coax cable, about two or three feet 
long, to the resistor assembly, with a 
coax plug at the other end. 

A simple accessory for the receiver is 
another piece of coaxial cable, about 
three feet long and with a suitable plug 
on one end, to fit the receiver. At the 
other end, a two-turn loop of hookup 
wire is made, about one inch diameter, 
with the ends connected across the end 
of the cable. This is used as a probe, to 
pick up RF from selected points along 
the transmitter for alignment purposes. 

At this stage, it will be assumed that 
there are no short circuits in the supply 
lines, the wiring has been thoroughly 
checked and there are no obvious faults. 
After applying power for the first time, 
routine voltage checks should be made 
and the stage set for adjustment and 
alignment. The procedure is as follows: 

1. Turn off Carrier, Audio Gain, Vox 
Sensitivity and Vox Anti-Trip controls. 
Select Anode Current metering. Set R107 
Bias Adjusting control so that the full 
negative bias is applied to the control 
grid of the 6DQ6B valve. 

2. Tune receiver to the second har¬ 
monic of the 455KHz crystal. Place loop 


To follow: 
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These two pictures are a preview 
of the high power class AB1 
linear amplifier on which we are 
currently working . It is hoped to 
describe it in the near future. 



AGS 

PRINTED 
CIRCUIT 
TAPIS U 

SYMBOLS 


A FREE Tape-Pen with every roll 
. . . and only ACS has it! 



A wide range of symbols. 
t 0\M* oH ° S 

C '* c OVAL OFFSET CIRCLES 

° VAL 0FFSE ^ diamonds 

OVAL CENTER CIRCLES 

MULTICIRCLES £S 

ELBOW TEARDROPS TEARDR0PS 

^ '' FILLET ADAPTERS 

'A'ASIA.PTY.LTD. 

Plaza,57.447 Collins,St, 
Melbourne.PHONE 62 1154, 



CATALOGUES AVAILABLE 
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20,000 ohms per volt 
Diode protected 
Famous "University" 

Full range multimeter 
Full size 4 3/16" x 6" 

INCLUDING TEST LEADS 
PRICE 

$ 16.31 

INC. TAX 

Packing and freight $1.00 


UNIVERSITY GUAHAm 

INSTRUMENTS PTY. LTD. 


106 Belmore Rd. Riverwood. N.S.W. 

Available through all wholesale & Retail outlets. 


REPRESENTATIVES: 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, 
S.A. 

VIC.: Eastern Instrument Ser¬ 
vices Pty. Ltd., 

38 Milton Parade, Malvern, 
SE4. 


QLD-: Keith Percy & Co. Pty. 
Ltd., 

Box 1478V, G.P.O., Brisbane, 
Qid. 

TAS.: W. P. Martin and Com¬ 
pany, 

188 Collins Street, Hobart, 
and 134 Cambridge Street, 
Launceston. 



Lui-U. 


. >> 


University 


Model MVA4 


CONTACT Mk. 1 



9 I Watt 

& Leather cover¬ 
ed rnetal case. 

9 13 Transistors 

9 Squelch 

& Battery meter 

® Ext. 12V. 
socket 

© Ext. Mic. Sock 

9 Xtra long range 

9 Earphone. 

® AI speech 
quality 


STR 64/A 



9 - Transislor. 
All metal. 
Comp let e 
with leather 
cases and 
straps. Won 
derful value 
$39.75 each 



TR105 


6 Transistor Super-Het. 
All metal with leather 
case. Ideal for surveyors. 
Price only $30 each. 


TELECON 5-WATT 


TOKAI TC911 

The best 100 m.w. 
unit we've heard. 9 
Transistors. All metal 
with leather case. 
Separate speaker and 
microphone. Good 
value at $49.50 each. 
TRADE ENQUIRIES WELCOME 





This ultra powerful 5-Watt Transceiver 
is suited for ham operation in the 26 
to 28 m.c. region. Either from 12 volts 
D.C. or 240 volts A.C. Crystal locked 
and turnable receiver. The finest avail¬ 
able today. Price $213 each. 



Call or write to Peter Shalley if you are interested in using Transceivers for your 
work or hobby. We specialise in this field, hence we are best equipped to offer 
you equipment perfectly suited to your needs. We have advertised only a few of 
the many lines which we can offer you. There are also constant good supplies of 
demonstration units at greatly reduced cost. 


PRICE $116.00 each 

TRADE ENQUIRIES WELCOME 


PETER SHALLEY SS' 


ELECTRONICS 

JUST BEHIND NOCK ANO KIRBY 




SYDNEY N.S.W. 
Telephone 29-3767 
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near the output of T1 and check that 
the crystal is oscillating. 

3. Tune receiver to 1.545MHz. Set 
output coupling capacitor C35, to about 
4pF. Place loop near RFC of TR9. 
Select 1.545MHz crystal and check that 
it is oscillating. 

4. Tune receiver to 2.455KHz. Select 
2455KHz crystal and check that it is 
oscillating. 


meter. Overlap of lKHz or so, should 
be left at each end of the scale and 
calibration can be done as described in 
steps 6, 7, 8 and 9. Switch off frequency 
reference. 

11. Tune receiver to 23.5MHz. Set 
R57 rotor to mid position. Place loop 
near third mixer (ring modulator). Select 
28.5MHz position with SI. Adjust slug 
in T7 for maximum S-meter response. 


18. Tune C27 for maximum response. 
Turn down R5 if necessary. Adjust 
slugs in T2 for maximum response. 
Turn off R5 and disconnect audio gener¬ 
ator. Open PTT switch. 

19. Turn R13 to one end of its track. 
Adjust slug in T1 for maximum res¬ 
ponse. 

20. Adjust R13 for minimum S-meter 
reading, with CIO and Cll disconnected. 


o fcO 



Place a screwdriver tip on the outer 
end of R12 and R14, in turn. The side 
which results in a reduction in meter 
reading should have CIO and Cll con¬ 
nected to it. Cll must be found by 
trial. In the prototype, 270pF was the 
required value and this could be used 
as a starting point. Make a trial adjust¬ 
ment of CIO, with the object of further 
reducing the meter reading. The result 
of this trial will show if Cll should 
be changed in value. When the correct 
value has been found, CIO and R13 
should be adjusted together, to achieve 
maximum carrier rejection. 

21. Turn up Carrier control, R20. 
The S-meter should give a reading and 
drop back when the control is turned 
off. 

22. Tune receiver to 5.35 MHz. Place 
loop near output of T4B. Set C40 to 
minimum capacitance. Tune VFO to 
3.35 MHz. Adjust slugs of T4A and 
T4B for maximum response. 



Fig. 2 


Above is a wiring dia¬ 
gram of the audio amp¬ 
lifier, Vox and anti-trip 
circuits. At right is the 
board containing the 
carrier oscillator and amp¬ 
lifier. It should be easy 
to duplicate both of these. 


5. Tune receivers to 3.25MHz. 

Set Calibrate control R52, to 
about mid-position. Place loop 
near T6 output leads. Adjust 
VFO tuning until signal is de¬ 
tected. Turn on receiver BFO 

and tune for zero beat. Turn R52 fully, 12. Tune receiver to 23.0MHz. Select 
first in one direction and then in the 28.0MHz position with SI. Check that 
other. Equal frequency deviation should 11.5MHz crystal is oscillating, 
result. If not, re-set the rotor of R52 13. Tune receiver to 16MHz. Select 

in the appropriate direction, adjust re- 21.0MHz position with SI. Adjust C72 
ceiver to zero beat and make the same for maximum S-meter response, 
check again. When equal deviation is 14. Tune receiver to 12.5 MHz. Select 
achieved, leave R52 in this position. 7.0MHz position with SI. Adjust C70 

6. Set receiver to 3.0 MHz. Switch off for maximum S-meter response. 

BFO. Assuming that you have obtained 15. Tune receiver to 9MHz. Select 

one of our partially drawn scales, set 14.0 or 3.5MHz position with SI. Adjust. 
VFO tuning pointer to 3.0 MHz on that C69 for maximum S-meter response, 
end of the scale. Switch on lOOKHz 16. Connect a pair of headphones 
crystal, or other frequency reference, across C8. Close PET switch. Turn up 
Adjust C48 for zero beat. R 5 and speak into microphone. Clear 

7. Set receiver to 3.5MHz. Set VFO speech should be heard. Turn R5 to 
tuning pointer to the other end of the zero. Disconnect headphones. 

scale. Against frequency reference, ad- 17. Tune receiver to 2MHz. Place 

just C51 for zero beat. loop close to C27. Set audio generator 

8. Repeat steps 6 and 7 until both to the frequency which results in side- 

ends of the scale are correct. band component which coincides with 

Mark in all the intermediate the centre of the filter pass-band. With 
lOOKHz points on each range. By what- the filter as used in the prototype, the 
ever means are available, the 50KHz and audio frequency is about 1100Hz. Feed 
finally the lOKHz points, should be care- the audio generator into .the microphone 
fully located. socket at low level (about 5mV). Turn 

10. If one of our scales is not being up R5 only far enough to give a useful 

used, calibration should be done on a reading on the S-meter. Be sure not to 

prepared blank scale, against a suitable overload any stages during this opera- 
frequency reference, such as a frequency tion. 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND" is light, dean dust free end 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at I 601 sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packinq in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 
Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woadville 
Rd., Woodville; General Accessories, 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 
If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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Sen i TC-260 Stereo 

List Price £179/15/-. 

Pay less with or with¬ 
out trade-in. 2 speeds, 
plays 7in reel. Plays 
stereo/mono. 4-track. 
Horizontal or vertical 
operating position. 


Ampex 800 Stereo 

List Price £244/10/-. 
Complete portable out¬ 
fit including recorder 
with power amplifiers. 
Carries Exclusive all- 
inclusive 1-year warran¬ 
ty. Hear this one! 


Telefunken M401 

List Price £84/10/-. 

You pay less with or 
without trade-in. 2- 
track mono, plays 
cassettes up to 2 hrs. 
Runs from 6 batteries 
or plugs in to mains. 


Our Tape Recorder Prices are LOWER 
than any Discount House in N.S.W. 


Buy a tape recorder from 
Magnetic Sound and you 
receive FREE a S10 mem¬ 
bership to the Tape Ex¬ 
change Club. Then yon 
can buy as many mono or 
stereo pre-recorded tapes 
or cassettes as you like and 
exchange them as many 
times as you like for a few 
cents a time. Hundreds of 
titles to choose from in¬ 
cluding the latest releases. 


CLARK of Magnetic Sound 
City and Parramatta offers 

FREE 

Tape Exchange 


National 755 Stereo 

List Price £149/10/-. 

Ask Peter Clark about 
the special price. You’ll 
save money! 2-channel 
stereo/mono, 4-track, 2- 
speeds plus 2 extra ex¬ 
ternal Hi-Fi speakers. 


The National 705 

List Price £68/5/-. 
We can’t tell you the 
big savings you’ll make 
on this one. Ask Peter. 
Double-shield “Gold¬ 
en” heads. 2-speeds. 
P.A, system. 


Portable National 

List Price £84/19/6. 

You pay less with or 
without trade - in. 
Weighs lOlbs. Operates 
from batteries. The 
sound of your voice can 
start or stop recorder. 


from Kodak). 29-337! 

20 Macquarie St., Opp. Astra Theatre, Parramatta. 635-0830 


23. Increase C40 to about 4pF (Slight¬ 
ly less than half mesh for a 2-10pF 
trimmer). Tune receiver in turn, to 
5.0, 5.1, 5.25, 5.4 and 5.5MHz, cor¬ 
responding to settings of the VFO to, 
3.0, 3.1, 3.25, 3.4 and 3.5 MHz, res¬ 
pectively. At each point, note the S- 
meter reading. These readings should not 
differ by more than 3dB, or half an 
S point. Reference should be made to 
the curve on page 85 of the December 
issue. It may be necessary to increase 
or decrease slightly, the setting of C40, 
•to get the correct band-width. It may 
also be necessary to make small adjust¬ 
ments to the two slugs to get the 
desired characteristics. Do not set the 
band-width wider than shown in the 
curve, as this will degrade the rejection 
of unwanted signals. 

24. Turn the rotor of R38 to one end 
of its track. Set C36 to minimum capa¬ 
citance. Set VFO to 3.25MHz and tune 
receiver to this frequency. Adjust R38 
for minimum S-meter response. Adjust 
C36 for minimum response, to¬ 
gether with further adjustment of R38. 
If C36 makes the rejection worse, then 
C36 should be changed to the other 
end of R38. 

25. Select 3.5MHz with band switch. 
Tune receiver and transmitter to 
3.6MHz. Place loop near collector cir¬ 
cuit of TR6. Turn up carrier control 
for a low scale reading on S-meter. Ad¬ 
just slug in LI a for maximum response. 
Place loop near plate circuit of 6EH7 
valve. Close PTT switch. Reduce Drive 
control for minimum output. Reduce 
Carrier level control. Adjust slug in L3a 
for maximum response. 

26. Select 7.0MHz with band switch. 

Tune receiver and transmitter to 

7.075MHz. Adjust Lib and L3b as 
above.. 

27. Select 14MHz with band siwitch. 

Tune receiver and transmitter to 

14.175MHz. Adjust Lie and L3c as 
above. 

28. Select 21MHz with band switch. 

Tune receiver and transmitter to 

21.225MHz. Adjust Lid and L3d as 
above. 

29. Select 28.5MHz : with band switch. 

Tune receiver and transmitter to 

28.6MHz. Adjust Lie and L3e as 
above. Turn off carrier control. Open 
PTT switch. 

30. Adjust ring modulator with a crys¬ 
tal diode probe into a VTVM as the 
indicator. Set VTVM to 3 volt Tange, 
or lower, if available. Connect probe to 
collector of TR6. Adjustment is best 
carried out on the highest injection 
frequency, 23.5MHz, by selecting the 
28.5MHz range on the band switch. Ad¬ 
just R57 and C58 for minimum reading 
on the VTVM. 

31. Connect artificial aerial into aerial 
socket. Metering for plate current 
should already be selected. Close PTT 
switch. Advance bras adjusting potentio¬ 
meter R107, until a plate current of 
20mA is reached. Opening PTT switch 
should reduce plate current to zero. 

32. To neutralise final amplifier, set 
C83 to about lOpF. Select 28MHz on 
the band switch and the pi-coupler coil 
switch. Close PTT switch. Advance Car¬ 
rier control R20, for an increase in plate 
current to no more than 50mA. Tune 
C84 for resonance. Select RF metering 
and check that maximum RF output co¬ 
incides with minimum dip at resonance. 
If not, make, a small change in the set¬ 
ting of C83 and check again. Continue 
adjusting the value of C83 until maxi¬ 
mum RF output and minimum dip o r 
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plate current, coincide. The stage 
is then correctly neutralised. 

With the exception of adjusting the 
Vox section, the major task of aligning 
your new SSB transmitter is complete. 
There are, however, quite a number of 
relevant aspects which we will touch 
on. before dealing with the Vox. 

So far, we have not had much to 
say about tuning up the final amplifier. 
If this is a new experience, it would 
be a good idea to have some practice 
in tuning up on all bands. While carry¬ 
ing out this exercise, it would be wise 
to feed the output into the artificial 
aerial. By doing so, you can take as 


circumstances when this position may 
give better loading conditions. By con¬ 
trast, the main band selector switch 
positions of 28 and 28.5, have a definite 
function. 

To tune up on any band, select the 
band required with both switches and 
set the VFO to the required frequency. 
Close the PTT switch. Meter the plate 
current and advance the carrier control 
until an initial plate current of 50 mA 
is reached. Tune C84 for a dip in 
plate current. Progressively advance the 
carrier level and so the plate current. 
The loading control C87, is adjusted to 
the value given for la in the table. 


This wiring board 
is part of the 
power supply. 
Note that TR21 
and D23 are held 
in heat sinks, 
against the chas¬ 
sis and on the 
board mounting 
post . 



FINAL LINEAR AMPLIFIER 
PERFORMANCE (SINGLE TONE) 

3.5 7 14 21 28 

MHz MHz MHz MHz MHz 

Ea 300V 300V 300V 300V 300V 

Eg2 150V 150V 150V 150V 150V 
Ia(o) 20mA 20mA 20mA 20mA 20mA 
la 80mA 80mA 80mA 80mA 70mA 
Ig2(o) 2mA 2mA 2mA 2mA 2mA 
Ig2 14mA 12mA 10mA 9mA 8mA 
Igl 0mA 0mA 0mA Cm A 0mA 
R/L 75 75 75 75 75 

E/L 31V 28.5V 28V 26V 26V 

P/out 12.8W 10.8W 10.5W 9W 9W 


much time as you like and there is 
no possibility of causing interference to 
other transmissions. 

As a guide, we have drawn up a 
table of figures which we have taken 
from the final of the prototype. These 
figures were taken with the output fed 
into a 75 ohm resistive load and it is 
reasonable to assume that you will get 
similar figures. In the main, variations 
are most likely to occur with screen 

grid current and the amount of power 
output. These can vary due to slight 
variations in the actual tuning and load¬ 
ing adjustments. Furthermore, if you 
are loading into an aerial, the screen 
current and power output can depart 
from the figures given. This could be 
due to a reactive component, as seen 

by the transmitter output. 

Before going into the tuning-up pro¬ 
cedure, we would like to point out that 
the band selector switch for the pi- 

coupler provides for 28.0 and 28.5MHz 
positrons. In fact, the 28.0MHz posi¬ 
tion was actually intended for the 
27MHz band. We have found that this 
position seems to be the better one for 
the Whole of the 28MHz band, with 

little use being found for the position 
marked 28.5. However, there may be 


just at the point where grid current 
commences, as indicated with the meter¬ 
ing selected for gl. A check on Ig2 
should show a value reasonably close 
to that shown in the table. 

The actual point of resonance can 
often be found more accurately, by tun¬ 
ing for maximum RF output, or for a 
peak in Ig2. The plate current should 
always be checked subsequently, to be 
sure that it is correct. 

Each band should be treated in this 
way, so that the operator can get the 
“feel” of the overall adjustment proce¬ 
dure for all frequencies. Subsequent 
to this, each band should be checked 
at least at each end and in the middle, 
to be sure that the drive available to 
the final is sufficient to at least begin 
to drive it into grid current in each 
position. It may be found that there 
is too much drive in one part and not 
enough elsewhere. This can be evened 
out sufficiently, by careful staggering 
of the tuning of LI and L3, appropriate 
for the band in question. This should 
be done for all bands. It should be 
noted that it may be expedient to pro¬ 
vide extra drive at one part of a band, 
at the expense of another and so ad¬ 
justment will be done accordingly. 

Although the balanced modulator has 
already been adjusted in a previous oper¬ 
ation, it may be found that there is 
some evidence of carrier at one of the 
later stages of the transmitter. This is 
more than likely, as there is so much 
gain following the original point of ad¬ 
justment. The balanced modulator may 
be carefully adjusted subsequently, to 
give a high degree of carrier suppres¬ 
sion. This calls for a steady hand, to 
obtain the maximum possible suppres¬ 
sion. In fact, it is more academic than 
necessary to go to this amount of 
trouble. 

In the overall adjustment procedure, 



World-famous 

miniature 

Soldering Instruments 



FOR 

EXTREME 
RELIABILITY 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 

Weighs less than 1 oz., 
yet does the work of 
heavy irons. Long-life 
element and replaceable 
bits ensure years of ser¬ 
vice. There's an ORYX 
designed to meet your pre¬ 
cise requirements. 

Write or phone to . 

MELBOURNE: A.W.A. Ltd., 167 Queen St. 67 9161. 
HOBART: A.W.A. Ltd., 123 Murray Street. 3 3836. 
LAUNCESTON: A.W.A. Ltd., 80 Cameron St. 2 1804. 
ADELAIDE: Newton McLaren Ltd., 82 Gilbert St. 51 0111. 
BRISBANE: Chandlers Ltd., Albert & Charlotte Sts. 
31 0341. PERTH: A.W.A. Ltd.. 335 William St. 28 3425. 

A ust rah an Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney . 2 0233, Ext. 284. 
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NEW SUPER 12/RS/OD 


NEW SUPER 
10/RS/DD. 


NEW SUPER 
8/RS/OD. 


INSIST ON Wharkdak FOR 

• SUPERIOR SOUND CLARITY * SUPERIOR TRANSIENT PERFORMANCE 

• SUPERIOR PRECISION ENGINEERING # SUPERIOR DESIGN TECHNOLOGY 


Wharfedale’s exclusive roll surround reduces basic resonance and permits greater cone excur¬ 
sion for perfect bass reproduction; high frequency response is extended by Wharfedale’s 
unique double diaphragm. Hear the three new Wharfedale'Super’models . . . these outstanding 
speakers easily out-perform any other speaker of similar size or price! Hearing is believing! 


THE NEW SUPER 12/RS/DD. 

The most advanced wide range 12” high 
fidelity speaker yet released by Wharfe- 
dale — 190.000 maxwells total flux and 
40 watts peak handling capacity. Fre¬ 
quency respo.ise is substantially linear 
between 25—20.000 c s. 


THE NEW SUPER 10/RS/DD. 

With a frequency response of 30—20.000 
c s, the Super 10 provides perfect per 
formance in a 2 cu. ft. (R2) enclosure. 
Idea 1 for stereo, the Super 10 is rated 
at 20 watts peak handling capacity. 


THE NEW SUPER 8/RS/DD. 

For smaller lounge rooms, this brilliant 
speaker gives a “sound impression” of 
a far larger unit. Response is 40—20.000 
c s, total flux 60,000 maxwells. Enclo¬ 
sures for this speaker can be as small 
as 1 cu. ft. where space is a problem- 
larger enclosures improve bass response. 



Australian National Distributors; 


Head Office; 28 Elizabeth Street, Melbourne, Vic. 
Tel. 638101 (4 lines) 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 923890 


INTERSTATE REPRESENTATIVES: 

S.A. >Eilco Sales Pty. Ltd.. 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes, 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014^ 
W.A.: Athol M. Hill, 613-615 Wellington Street. Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225!3)anberra City 
Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin. Tel. 3801 
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we have pursued the policy of doing it 
with the simplest of operations and the 
minimum of equipment. Other methods 
will suggest themselves to builders who 
have more elaborate equipment st their 
disposal. 

In actual operation, experience will 
show where the audio gain 
control should be set, which will be 
dictated by the microphone output, con¬ 
sistent with keeping the signal level such 
that it does NOT run into overload. 


operating conditions. 

As was hinted before, the actual set¬ 
tings of the controls will be found by 
experience blit here are some sugges¬ 
tions which should be at least a good 
place to start from: 

The Vox Sens’tivity control should 
only be advanced sufficiently to give posi¬ 
tive relay operation, as related to the 
voice level of the opeiator, the distance 
from and the type of microphone being 
used, 

TO TRANSFORMER 



This is the second power supply wiring board. Primary and secondary 
taps of the power transformer are terminated on the board, the relevant 
leads being brought to the appropriate taps. Allow adequate clearance 

behind the board. 


with its consequent evils. Once arrived 
at, the audio gain control should not 
be altered, except to accommodate differ¬ 
ing voice characteristics of another oper¬ 
ator. Where changes in drive levels have 
to be accommodated, they will be ad¬ 
justed with the Drive Control, R73. 

Setting up and adjusting the Vox cir¬ 
cuits is relatively simple and, in opera¬ 
tion, experience will be found to be the 
best teacher. 

The quiescent bias voltage at the base 
of TR14 should be checked and adjusted 
if necessary. To do this, make sure that 
the Vox Sensitivity control R83, is turned 
off. Preferably with a VTVM or a high 
sensitivity voltmeter, check the bias 
voltage at the base of TR14. This will 
probably be between 0.5 and 0.6 volt. 

Open the Vox Sensitivity control, and 
wi-th the audio control turned off, speak 
into the microphone. The TR14 base 
voltage should rise slightly and the relay 
should operate. The difference between 
the quiescent and operating bias voltages 
should be about 0.1 volt. If the differ¬ 
ence is much greater, the attack time will 
be impaired. On the other hand, if the 
margin is too small, operation may 
become tricky. 

It could be that you may have been 
unlucky and the relay is operated under 
all conditions, due to the bias voltage 
being too high and driving TR14 into 
conduction. Under these conditions, some 
of the foregoing adjustments to the 
transmitter could not be carried out. In 
any case, if the bias voltage is found 
to be outside the tolerance, the value of 
R90 should be adjusted to bring the 
voltage into line. It may even be found 
necessary or convenient to parallel two 
resistors to give the right value. Once 
this is done, it should be only a matter 
of setting the Vox controls for optimum 


The “hold in” time is largely con¬ 
trolled by the Delay control R88 and, 
again, there is not much difficulty in 
arriving at a suitable setting. However, 
there may be times when it is desirable 
to alter this setting from that normally 
used. This could be dictated by the 
operating characteristics of others in a 
“round table” or “net.” 

The Anti-Trip control may call for 
somewhat more care in adjustment. The 
setting of the control will also be 
direc ly influenced by the volume con¬ 
trol setting on the receiver. Also, the 
need for the Anti-Trip facility will vary 
according to the characteristics of the 
microphone in use. Our experience was 
that, when using a paiticular crystal 
microphone, the setting of he control 
was critical, presumably due to the 
almost omnidirectional characteristics of 
the microphone. 

On the other hand, when using the 
dynamic microphone, which was men¬ 
tioned in a previous article, this micro¬ 
phone appeared to be rather directional 
and the anti-trip setting was not so 
critical and indeed, not so necessary. 

Another point relates to the sensitivity 
of the anti-trip circuit. It was found, 
during development, that there was not 
sufficient voltage available directly from 
the speaker voice coil to actuate the 
system. On the other hand when an 
amplifier was added, the amount of 
sensitivity was little short of embarra s- 
ing. Even with a voice coil impedance 
of 2.7 ohms, we found that the anti¬ 
trip control only has to be advanced by 
a small amount. Should a higher imped¬ 
ance voice coil be used on the receiver, 
then the control will be retarded even 
more. 


TEL-LEIGH-TUBES 


Tel-Leigh-Tubes have pleasure in introducing 
tubes at a most competitive price. 


‘Golden View” 


These tubes are fully reconditioned 
acceptable by insurance companies. 


and rescreened and are 


Broken necked, marked or discoloured screened tubes are 
acceptable for exchange (ion-burn excepted). 

-ALL SIZES IN STOCK- 

INCLUDING LAMINATED TUBES 


“Tel-Leigh-Tubes” the top-quality regunned 

available. 


tubes are also 


All tubes as advertised are first-quality and are guaranteed for 
12 months. 


Same day delivery service. 


TEL-LEIGH-TUBES, 51 Reuss St., 
Leichhardt, Sydney, NSW. 

Country and Interstate customers. Please rail old tubes to Petersham Station. 
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Simple 

push-button 

perfection 


The new Telefunken Stereo mode! 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way—it’s still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 7£ and 33 — at 7i your response 
is 40-18,000 C.P.S. Big output —12 watt 
push-pull, fully transistorised push button 
operation. We’ll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. $490 (£245). 


on M300 


AUSTRALIAN DISTRIBUTORS 

W. C. WEDDERSPOON PTY. LTD. 

193 Clarence Street, SYDNEY, N.S.W. Phone: 29-6681. 

ADELAIDE: K. W. Mayer & Co., 248 Angas St. Phone: 23-2055. PERTH: Musgroves Ltd. 223 Murray St Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St. f New Farm. Phone: 58-1014. 


Bring 
it back 
Alive 


The total weight of this model is a mere 
6flbs. You can take it with you — any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or "Dryfit” recharge¬ 
able batteries—or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. $195 (£97/10/-). 

































If this should prove to be a problem 
in extreme cases, it may be found that 
a resistor is necessary in series with the 
anti-trip control. 

At the time of writing, drawings are 
being prepared for the metalwork and 
they will be ready by the time this 
appears in print. There will be two 
blueprints and they will be available 
through the Information Service, at 
50c each. Ready made metalwork will 
also be available from Messrs Heating 
Systems in Sydney and it is possible 
that other manufacturers may see fit 
to make the metalwork as well. 

We mentioned earlier that certain 
facilities could be omitted from the 
transmitter, to suit individual needs and 
to reduce costs. Here are some sug¬ 
gestions as to how this can be done: 

From what the writer has heard when 
listening on the amateur bands, perhaps 
the first item to be dropped by some, 
would be the Vox system. This appears 
to be a matter of opinion, which seems 
to be sharply divided. At any rate, the 
Vox may be dropped without introduc¬ 
ing any problems at all. The relay will 
be left just as it is and it will be 
operated with the PTT switch, as 
originally intended. 

Another facility which may be drop¬ 


ped, without affecting the normal opera¬ 
tion of the unit, is that for switching 
to the opposite sideband to that which 
is conventional. If you decide to do 
without this refinement, the second 
crystal will not be needed, along with 
its trimmer and switching diode. The 
switch will not be needed and the 
remaining crystal will be returned to 
earth, with its trimmer, thus eliminat¬ 
ing the other switching diode. 

It is stressed that, when this deletion 
is made, the relationship between the 
carrier crystal and the remaining hetero¬ 
dyning crystal must be maintained, so 
that the correct sideband will be trans¬ 
mitted. If the carrier crystal is located 
on the low frequency edge of the filter, 
then the other crystal must be on 
1545KHz. The more common combina¬ 
tion however, is to use a carrier crystal 
on the high frequency edge of the filter 
and 2455KHz for the other crystal. 
This has some advantages and is the one 
we suggest you adopt. 

Another possible economy measure is 
to delete the “Calibrate” control. This 
will save three resistors, a potentiometer, 
one capacitor and a diode. This is 
mentioned as a possibility but we think 
that it would be a pity to forego this 
feature. Without it, it is not possible 



Here are the drilling details for the diecast box for the VFO. Detads 
of the VFO were given last month and this drawing should be cross¬ 
checked with that information. Dotted holes are on the opposite face. 




PRINTED CIRCUITS 
AID 

AUSTRALIAN INDUSTRY! 

Applications for printed circuits from 
Precision Windings in industry are 
growing daily . . . it’s simply amazing 
how many leading electronic and de¬ 
sign engineers specify “Precision 
Windings” boards. PW’s photographic 
process does have many advantages 
. . . small numbers may be manu¬ 
factured economically . . . definition 
and detail are crisp and clear . . . 
negatives are readily available for al¬ 
terations . . . and tarnishing is pre¬ 
vented by a protective over-coating. 
Above all the PW process offers 
quality control at every stage of 
manufacture. This is why more and 
more industrial organisations are 
coming to Precision Windings for up 
to the minute technical advice and 
prompt, dependable deliveries. 

AND FOR THE HOBBYIST! 

Don’t worry . . . we’re not neglecting 
our many friends who want a single 
circuit board. Send a stamped addressed 
envelope for our free folder on “How 
to prepare artwork” and for our price 
list. It matters little if you want one or 
a thousand boards . . . PW’s price is 
most attractive. Many “Electronics Aus¬ 
tralia” designs are kept in stock and 
delivery is immediate. Special printed 
circuits are normally despatched wtohin 
7 days of receipt of your artwork. Art¬ 
work aids in the form of Solder Lands, 
Black Crepe Tapes, Clear Film and 
Transfer Letters are also available from 
Precision Windings at low cost. Write 
now! 


52 CAMBRO ROAD, CLAYTON, VIC. 
Telephone 544-7370. 
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MASTERSOUND 

SOUND CELLAR 


Sydney's most popular Music Lovers' Meeting Place. 

The Hi-Fi enthusiast is assured of a better choice of up to date 
equipment, reliable service and better prices. If you think of Hi-Fi 
or good tape recorders, think of MASTERSOUND 


LATEST RELEASE 


They arc great, if you like to play with 
toys. Ampex tape recorders are a lot more 
than Just playthings. If you take your 
music seriously you need an Ampex which 
consists of precision components. 

Contact Mastcrsound for details. 


Latest release by our own exclusive 
cabinet maker, 1 and 2 cubic feet 
enclosures in beautifully oiled teak. 
Made to R1 and R2 Wharfedale 
specifications. 


Undisputable best workmanship on 
Sydney market. 


NEW! 


SERIES 1100 
and 800 


The new Tandberg solid state 12 Tape 
Recorder could be successfully used 
as an amplifier. lOw per channel. It 
will drive any speaker on the market. 

Ask for a special price. 


CONSIDER OUR MARCH OFFER 
FROM PROVEN COMBINATIONS 
LISTED BELOW: 

] Connoisseur II Turntable, All 
Balance Tone Arm, Shure M44- 
MG Cartridge, Star SA-30 Ampli¬ 
fier, 2 Wharfedale 

Speakers. $ 210.00 


The newly released range of Trio 
Amplifiers includes some of the most 
powerful units of the highest fidelity 
yet tested in Sydney. 

The TRIO solid-state transformerless 
Model TK-400E has an output of 40 
watts per channel for 2mV input. Dis¬ 
tortion only 0.15 per cent (25 watts). 

Stock of the TK-400E is available im¬ 
mediately at the low price of $219. 


Dual 1010 Hi-Fi Turntable, 
Shure M44-7 Magnetic Cartridge. 
Star SA-30 Amplifier, 2 Wharfe- 

Speakers fUl1 $195.00 


SONY TAPE DECKS 

The well-known Sony Tape Decks, 
Models TC-350 and TC-250A have 
already received worldwide acceptance 
and are now available ex-stock. 


Dual 1009SK Turntable, Trio 
W41U Amplifier, Shure M44-MG 
Cartridge, 2 Wharfedale Super 

$277.00 


Q Connoisseur II Turntable, All Bal¬ 
ance Tone Arm, Shure M44-7 
Cartridge, Trio TK400/E Solid 
State Amplifier, 2 Goodmans 

in. Speakers. $369.00 

Most of all previous offers still stand. 


The new SONY solid-state amplifiers 
have captured world appreciation. A 
full description with accurate test 
results appears in Electronics, page 93, 
of January 1967 issue. Phone 29-1527 
(Mr Atkins) for a special demonstra¬ 
tion of this beautiful equipment. 




The Connoisseur Craftsman II Turntable is a roaring success. Our 
special buying policy makes it possible to sell this famous turn¬ 
table. For only $45.00. Ample stock and more to come. 

_ 


AMPEX 


to read frequency off the dial with any 
degree of accuracy. 

Yet another possibility is a reduc¬ 
tion in the number of bands to be 
covered. Carried to the extreme, it may 
be reduced to any one of the bands 
which are already provided for. This 
would result in the saving on the large 
band switch, four crystals, several coils 
and other items. 

There is no technical reason why this 
should not be done. As the time arrives, 
as it inevitably will, when the operator 
wishes to go to another band, it can 
be done quite readily. It will only be 
necessary to add the essential compon¬ 
ents as required. 

Following on from this idea, it would 
be possible to start off with the trans¬ 
mitter stripped of all refinements and 
add these later on, as the operator finds 
the desirability of adding them. 

A list of references is given at the 
end of this series for readers who wish 
to do some further reading on this parti¬ 
cular system. It is interesting to note that 
a fellow amateur, G. F. Gearing, G3JJG, 
in the United Kingdom, was doing some 
parallel work at about the same time as 
the writer. It is also interesting to check 
and see how two individuals, separated 
to the extent of the antipodes, have 
tackled and solved each of the various 
problems associated with adapting this 
system for transistor operation. 

And so there you have it. You asked 
for a modern SSB transmitter design 
which could be built for amateur use— 
this is our version as to what could 
reasonably be an answer to that request. 
The writer sincerely hopes that he has 
met the challenge in a manner which 
satisfies the majority of interested readers. 
It is hoped to be able to get on the 
air from time to time, using this trans¬ 
mitter. If there are any questions, then 
every effort will be made to answer 
them and give any reasonable help where 
necessary. 

Work is already well under way on 
a high powered linear amplifier, which 
would be ideal as an addition to this 
transmitter. It will be housed in a match¬ 
ing unit of the same size. The power 
supply is also built in and it only has 
to be plugged into the mains and a 
couple of connecting cables added to 
run the high power. We have had the 
unit photographed as it is at the time 
of writing. The pictures give a good 
idea what the finished article will look 
like. 

The introduction of the high power 
linear amplifier has been responsible for 
a slight modification to the transmitter. 
It will have been noted that we provided 
four coax sockets in the transmitter out¬ 
put circuits. The idea of this was to 
avoid—if possible—the use of change¬ 
over relays on the power amplifier 
chassis. 

Where the patch cable is fitted be¬ 
tween the “RF Out” and “Relay In” for 
operation with the transmitter “bare¬ 
foot,” the intention was to remove this 
patch and the “RF Out” would then 
feed the grid of the amplifier and the 
output of the amplifier would be fed 
into the “Relay In” socket. A consider¬ 
able amount of care was taken with 
shielding and component placement. 
However, on testing the transmitter and 
amplifier together, it was found that the 
possibility of running into instability 
problems was not worth the risk. This 
means that the two coax sockets mention¬ 
ed are no longer required and the out- 
(Confinued on Page 158.) 
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A PROBLEM WITH A P.A. SYSTEM 

I think sometimes that I attract off-beat situations like a . 

I can't think of a suitable metaphor. But it doesn't matter, 
suppose, if they add to the interest. 


The last such situation—something of 
a “double-hunger”—occurred late on a 
recent Sunday afternoon, when an 
acquaintance rang in a state of extreme 
agitation. 

He is manager and general factotum 
of a local organisation which had a “big 
affair” planned for that evening—so he 
told me. It involved using a permanent 
amplifier and two microphones; the 
trouble was that one of the microphones 
wouldn't work! 

Would I please come down right 
away and help, or lend him a micro¬ 
phone or something? 

Not being in the P.A. business on a 
large scale, I had to confess that I 
didn’t have a spare amplifier lying 
around and that the only microphones 
left in the place were a couple of odd 
types quite unsuited to his requirements; 
still I would come down at once and 
see what could be done. 

By the time I arrived on the premises, 
the audience had already begun to drift 
in, so there was no time for leisurely 
deduction and no opportunity for the 
uninhibited testing that might have pro¬ 
ceeded in an empty auditorium. As far 
as possible, the panic had to be con¬ 
ducted in an orderly fashion! 

What looked to the audience as a 
routine test on the main microphone 
established that it was working properly 
but the second one sounded faulty indeed 
—very low sound level, complete lack 
of bass and a metallic quality about the 
little sound that could be heard. 

This observation quickly established 
that the main amplifier and loudspeaker 
system was in order and reduced the 
fault area to the particular microphone, 
its cable connections or the relevant 
input channel. 

Unfortunately,, the microphones them¬ 
selves were not interchangeable but their 
cable connections to the amplifier were. 
On changing these over, a further brief 
test showed that the good microphone 
worked normally through the other chan¬ 
nel, thereby clearing the amplifier system 
of suspicion. The fault therefore nar¬ 
rowed to the second microphone and its 
connections. 

This much proven, I disconnected the 
suspect microphone and its trailing cable 
from the under-floor lead and took it 
back to the amplifier. Fortunately, it was 
possible to switch off the main loud¬ 
speakers so that the next operation could 
be conducted in the relative privacy of 
the office in which the amplifier was in¬ 
stalled, using only the local monitor 
speaker. 


With a bit of wangling, the mic. was 
connected directly to the amplifier 
input, still with no better results, so the 
under-floor cable was cleared. The 
fault was clearly in the microphone (a 
good quality pencil dynamic type) in its 
output transformer (if it had one) or in 
the trailing cable. 

I was disinclined to start measuring 
up the cable with an ohmmeter, in case 
the current should upset any mu-metal 
transformer that might be hidden inside. 
However, I didn’t feel that we were up 
against a cable fault, because the cable 
looked to be in perfect condition, I 
could feel no soft spots and there were 
no crackling noises as the cable was 
moved. 

“What on earth’s wrong?’’ asked my 
friend. 

I had to tell him the worst: From 
the overall situation and the sound of 
the microphone, I felt pretty certain 
that the diaphragm was jammed ip the 
gap, the result either of the microphone 
having been knocked over, stand and 
all, or being forcibly blown into by one 
of the numerous people who seem to 
think that microphones are meant to be 
treated that way. 

He would have to manage with one 
microphone, like it or not, and send 
the faulty one in for service next week. 
I can assure you he didn’t like it. He just 
had to have two microphones and that 
was that! 

At that stage my memory stirred to 
an occasion, years ago, when I had 
chatted with someone who had worked 
among microphones for a long time. 
When I asked him about “stuck” dia¬ 
phragms he had said something along the 
lines “You don’t touch ’em, you suck 
'em.” 

It wasn’t much to go on but I could 
see the point of the remark. If one 
touches the very fragile diaphragm 
common in microphones, it will almost 
certainly wrinkle or tear, whereas a fair 
amount of force can be exerted by way 
of air pressure effective over the whole 
diaphragm. When l mentioned the fact 
to my agitated friend, he looked sur¬ 
prised but didn’t hesitate. The micro¬ 
phone had to go in for service anyway 
and if there was any chance of my re¬ 
locating the diaphragm by sucking, he 
was all for jt! 

So I turned the gain up to hear the 
movements of the diaphragm, slipped 
the end of the mic. into my mouth and 
sucked gently. Fortunately, the seal be¬ 
tween the outer case and the cartridge 
was good enough to allow pressure to 


be exerted and I found that the gentlest 
manipulation of tongue and cheeks was 
sufficient to drag the diaphragm unwill¬ 
ingly in and out. 

I tried this a couple of times, then 
spoke normally into the microphone 
without hearing any major change in its 
behaviour. 

Somehow I had to suck the diaphragm 
forward and leave it forward without 
involuntarily pushing it backwards again 
in my efforts to release the pressure. 

I finally managed to achieve this by 
sucking gently, then pulling the micro¬ 
phone away from my mouth, so that 
the pressure was relieved as a section 
of the grille, moved outside the seal 
formed by my lips. 

Victory! 

This time the microphone sounded 
good and healthy and I had to grab for 
the gain control to stop feedback via 
the monitor speaker. What’s more, a 
few loudly spoken syllables right into 
the front of the diaphragm didn’t seem 
to worry it at all and it was a very 
relieved friend who saw it reinstalled 
on its stand and operate, as normal, 
through the rest of the evening. 

In fact, it worked so well that my 
friend was inclined to regard it as “fixed” 
and not do any more about it but I 
managed to convince him that it should 
be sent in for proper service. 

However, knowing the effort I had to 
put into mv deliberate “suck” to get the 
diaphragm back into position, I can only 
take my hat off to the person who ad¬ 
ministered the original “blow.” 

And this leads me to the second part 
of my off-beat experience. Part way 
through the aforesaid show, my friend 
had to exhibit a short 16mm talkie film. 


D 


ALWAYS BE1Y ON B.D.S. 

SPECIAL FOR MARCH 


1. Packs of Resistors, Conden¬ 
sers. Ideal for serviceman. 

50c. 

2. VT2 Panel Meters, 3” x 21” 
face. 

0-lmA, $4.62, plus 121% 

sales* tax 

S O-IOO/aA, $5.80, plus 121% 

sales-tax. 

0-500/aA, $4.80, plus 121% 

sales-tax 

3. VT3 Panel Meters, 2” x 2” face. 

0-lmA, $4.14, plus 121% sales-tax. 
0-100/aA, $5.34, plus 121% sales-tax. 
0-500/xA, $4.33, plus 121% sales-tax. 
4. VT4 Panel Meters, H” x H”. 
0-lmA, $4.00, plus 121% sales-tax. 
0-500/a A, $4.27, plus 121% sales-tax. 
5. T.E.22D Audio Generator. 

Range Sine Wave .. 20-200,000 c.p.s. 
Square Wave .... 20-150,000 c.p.s. 
$35.00, plus 121% sales-tax. 

6. Grid Dip Meter, TE-18, 360 Kc. to 
220 M/c. 

$31.70, plus 121% sales-tax. 

Suppliers of all Radio and TV Components 
Meter and Multimeters . 

H200 Multimeter £5/1^6 Net 

CTS00 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. George and Harris Streets. 
Phone 211-0816. 211-0191 
Open Saturday mornings, 
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LOTRING 


25 


TO 

IN 


120 WATTS 
ONE HANDLE! 


The famous German LOTRING range of fine 
soldering tools now made in Australia. Highly 
finished handle assembly fits any one of 4 high 
efficiency elements making a lightweight precision 


tool. Purchase one basic soldering tool and by 
adding extra elements expand the irons capabilities. 
Available in 32V. 25W. 50W. 80W. and 240V. 25W. 
50 W. 80 W. &. 120 W. Choice of bits and attachments. 


Write or call for illustrated leaflet. 

Manufactured under licence by 

LOTRING AGENCIES 

ADELAIDE BRISBANE 

C. J. HUMPHRIES NEIL ROBINSON AGENCIES 


248 Gillies Street 


838 Oxley Road, Corinda 


MELBOURNE PERTH 

CORNELIUS & BALLANTVNE PTY. LTD. O. F. GAMBLE PTY. LTD. 


42-44 Little Latrobe Street 


888 Hay Street 


MATSOrt 

AUTOMOTIVE INDUSTRIES Pty. Ltd. 
Beresford Avenue, Greenacre, N.S.W. 


THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 


1 Schaub-Lorcnz fully transistorised amplifier, STV 101 
’ 10 watt per channel, Frequency Response 20-40.000 
cycles plus minus Idb. Most beautiful and perfect 
German amplifier on the market. 2 Schaub-Lorenz Hi-Fi 
speakers. STL 102 in beautifully designed cabinets, 20 
watt power output, P.E. 34 turntable com- £ £ Ati 
£320 With Empirc 888 P cartr ‘ d8c - PRICE ^04V 

y Leak Stereo 30 Stereo ampli- 
* ficr, Dual 1019 turntable with 
Empire 888 cartridge. 2 Wharfedalc 

12in Super RS/DD £ A<%f% 

speakers. 

PRICE, £210. 

3 FISHER XA100 Stereo ampli- 
3 fier, Garrard Lab. 80 Hi-Fi 
turntable, Empire 888SE cartridge, 2 
Goodman Twinexiette 

speakers. 3.5 

PRICE. £195. 

A Armstrong 226 amplifier AM/FM 10 watts per chan¬ 
nel, magnetic input, loudness filter and monitor, push 
button control, P.E. 34 or Dual 1009 turn- A 4 4 P A 
table. Empire 888P cartridge. 2 Empire 8200 \ 1 1 3|| 
•bookshelf speakers. PRICE, £575. 1 

ImporK.d C cabine l . H i«5 Hi ' Fi SPCakCr SyS,cm c0mp,c,e ,n 

C Armstrong 127 Stereo amplifier/ 

■"* tuner, 2 Heco lOin Hi-Fi speak¬ 
ers. P.E. 36 turntable 
with cartridge. 

PRICE. £120. 

£ Armstrong 221 amplifier, Dual 
^ 1009 turntable with B and O cart¬ 
ridge, 2 Wharfedalc Gol- 
den lOin RS/DD speak- \/7|f 
ers. PRICE, £145. 

The same with Empire cartridge 
Plus $18.00. 

B 

7 Dual 1009 Hi-Fi turntable, complete f 8 c hannm° 

price!* !?r c 808 $90 : ~ 

Tu * crs. PRIC 

The same with P.E. 34 turntable, £40. 

I 

ng 222, 10 watts r.m.s. per * q Armstrong 221 Stereo amplifier, Dual 

stereo amplifier, Garrard AT6 . * 1019 Hi-Fi turntable, Empire 888 cart- 

th Dccca Deram cart- ■ ridge , 2 Jordan Watts 12 watt r.m.s. 

and £ 10 ” spcak ' <&JL | • speakers. Frequency response 

E * ; 20-20.000 cycles. \J$0U 

■ PRICE, £180. 

; b 

1 H Akai Model 1700 Stereo Tane n e . ! _ - . _ „ J *1? PE - 10 watt per channel *tereo am ’ 

■Reorder. Pioneer SMB 161 sterno ■ 1 1 Ampcx Tape Recorde rs. following J 1 Z plifier. made in Germany. 2 R and A 

amplifier Goodmans 8in a as**! 1 models always in stock, Model 813, • lOin. Hi-Fi speakers, twin cone. Dual 

Twinexiette ™enkc?s 8 t/Mft ‘ 1153 ’ ,l63 - AIso in stock ° ki Tape Rc ' ! 1010 turntable. MAA 

PRICE £200 MUU • corders. Models 222, 300D, 300, 555, ! PRICE, £100. 5/Uu 

1 20U ' ; Siemens Stereo Tape Recorders, Akai M.8. - 

. etc. ; 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 


RECORDED MUSIC SALON 23 Melbourne EET 

C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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THE SERVICEMAN'S PUZZLE PICTURE 


As promised, here is the story of 
last month’s puzzle picture. To make 
the explanation easier I am repro¬ 
ducing the diagram again, this time 
complete with identifying captions 
which 1 deliberately deleted from last 
month’s drawing. 

The drawing was taken from an 
old text-book, “Radio Trouble Shoot¬ 
ing,’’ published in the United States 
in 1928, and I am indebted to one 
of my readers who thoughtfully for¬ 
warded it to me as an item of his¬ 
torical interest. 

Books like this are always inter¬ 
esting—to older readers because they 
bring back nostalgic memories of “the 
good old days,” and to the younger 
ones because they represent an era 
they never knew. Younger readers 
may well be staggered at the crude 
equipment and extreme difficulties 
with which the early workers had to 
contend. 

But to get back to the valve. This, 
in itself, is an item of considerable 
historic interest. It was claimed to 
be the first commercial version of an 
indirectly heated valve and one which 
could therefore be successfully oper¬ 
ated with AC on the filament. The 
development of such valves repre¬ 
sented a major breakthrough in radio 
as an entertainment medium, and put 
it on a par with other plug-in mains- 
operated devices. 

Prior to that domestic radio was a 
messy business. Fundamentally, re¬ 
ceivers were designed for all-battery 
operation. An accumulator—usually 
6V, and known as the “A” battery— 
was needed to supply the valve fila¬ 
ments; a battery of dry cells — 90V 
or 135V, and known as the “B” bat¬ 
tery — was needed for the plate sup¬ 
ply; a smaller set of dry cells — up 
to 9V and known as the “C” battery 
—provided the bias. 

The “B” batteries, particularly, 
were an expensive item and needed to 
be replaced every few months. Those 
who could manage the capital out¬ 
lay invested in a “B” battery elimin¬ 
ator’’; a fairly conventional combina¬ 
tion of power transformer, rectifier, 
and filter components designed to de¬ 
liver about 135V—plus various lower 
values—at 20 to 30mA of relatively 
pure DC. 

I say “relatively pure DC” because 
many employed half-wave rectifiers 
which, together with paper filter cap¬ 
acitors of no more than 4uF, made 
filtering quite a problem. Still, if 


you were lucky, your speaker and 
audio system would be well down at 
hum frequencies, so it didn’t matter 
all that much. 

Some “eliminators” also provided 
bias voltage but, even if they didn’t, 
bias batteries were cheap and lasted 
a long time. This was not really a 
problem. 

But the “A” battery — ah, that 
was a really tough nut to crack. It 
was messy, its electrolyte seemed to 
creep over anything within feet of it 
— including one’s clothing, the 
lounge-room carpet, and the inside of 
the set itself — and it needed con¬ 
tinual maintenance. 

If you didn’t own a charger then it 
had to be lugged off to the nearest 
charging station, usually the local 
garage, every few weeks. Quite apart 
from the physical chore, the battery 
would take at least 24 hours to 
charge, during which time there was 
no radio. 

If you owned a charger, you were 
better off and need not suffer any 
break in reception. But the messy 
battery remained and had to be 
“topped up” at regular intervals, 
checked with a hydrometer, and kept 
clean. In the process it generally con¬ 
taminated everything else. 

True, there had been some attempts 
to produce “A” battery eliminators, 
and they were, in fact, available com¬ 
mercially. Their success was limited, 
however, due mainly to the extreme 
difficulty of filtering the relatively 
heavy currents involved. As with 
their “B” battery counterparts, much 
of their success, such as it was, de¬ 
pended on inherent receiver limita¬ 
tions. 

It was against this background that 
engineers sought some method by 
which the “A” battery could be re¬ 
placed by a simple step-down trans¬ 
former. After one or two abortive 
attempts to produce valve filaments 
which could operate directly from 
AC, someone hit on the idea of the 
indirectly heated cathode—a separate 
element performing the electron emis¬ 
sion function but having no electrical 
connection with the filament or 
“heater” which raised its temperature. 

With such a valve as a practical 
proposition, the dream of an all-mains 
operated receiver very soon became a 
reality, marking a very significant 
milestone in the history of radio. 

As far as the valve shown in the 
illustration is concerned, there are a 
number of interesting features. For 


one thing, it retained the original 
four-pin base, which was virtually 
universal in those days. The plate 
and grid pins were as before, the 
filament negative became the cathode, 
and the heater was connected to two 
screw terminals on top of the enve- 1 
lope. | 

The idea behind this arrangement % 
was to enable the radio enthusiast of f 
the time readily to substitute the new | 
valves for his old battery types. Since 1 
the bases were the same, no changes | 
were necessary to either the sockets I 
themselves or the connections to 1 
them. The new cathode simply con- 1 
nected to the old filament negative | 
line without the need for any circuit 1 
changes. 1 

The heater circuit was provided by § 



running a pair of busbars along the 1 
top of the set—generally along the | 
top of the front panel—from which 1 
pairs of flexible leads could be 1 
dropped to each pair of valve ter- | 
minals as required. The busbars con- 1 
nected to the secondary of a suitable | 
step-down transformer, delivering § 
about five volts. | 

All-mains operation was on the | 
way. 

True, there were still some hum 1 
problems. The “B” supply needed | 
improvement, and the valves them- | 
selves contributed some hum. But 1 
the advantages were undeniable, and I 
it wasn’t long before most of these § 
defects were ironed out. 

The next step was to give the AC | 
valve a five-pin base, making it a | 
valve-type in its own right rather 1 
than a substitute for a battery valve. | 
The HT supply became an integral | 
part of the receiver, rather than a 1 
separate tin box for which a shelf | 
had to be provided. 

All-mains operation had arrived— 1 

and it never looked back. D § 




using a well-known brand of projector, 
and I was still present when he put it 
on. 

We were both perturbed by the lack 
of definition in the picture on the screen. 
It seemed bright enough but detail and 
contrast were very poor. Focusing 
didn’t help and it seemed a clear case of 
a poor print — even though, strangely 
enough, the sound was quite clean. 

Things seemed to improve, after a 
while, and, within about five minutes, the 
picture was quite normal. My friend 
assured me that he had cleaned the lens 
before the showing, so we simply agreed 
on the “poor print” verdict. 

However, he rang me a few days 


later to say that the experience had 
been repeated on the previous evening— 
poor focus and poor contrast, which 
cleared up within about five minutes. 

In the course of conversation he men¬ 
tioned that he had found the rear ele¬ 
ment of the lens loose during the pre¬ 
vious week and had screwed it back into 
place. Without much conviction, I put 
forward the idea that oil vapour may 
have penetrated the assembly and be 
reacting to the heat from the projection 
lamp; it was possible that something like 
this could be affecting the focus. 

I suggested that he ring the distribu¬ 
tors for the particular brand of pro¬ 
jector. 


When he rang back later it was to tell 
me that I had been on the right track 
but that I had “over-diagnosed.” 

The distributors had told him that it 
didn’t need a film of oil or even as much 
water as one might reasonably get ex¬ 
cited about. The amount of moisture 
that could be trapped in the lens assem¬ 
bly by resealing ft under humid condi¬ 
tions was all that was necessary to cause 
trouble, according to the distributors. 
They suggested returning the lens to 
them for resealing in a dried atmosphere. 

I’d learned something, though I don’t 
imagine that it’s anything new to people 
in the game! . O 
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THE SENSATIONAL CROSS-FIELD HEAD 
EXCLUSIVELY PRODUCED BY AKAI 


People throughout the world have come to really enjoy this particular feature, because of the superb 
results. 

The Cross-Field System is actually composed of two heads facing one another and so mounted where 
by their centers are slightly off, as shown in the diagram. This combination of bias and signal heads 
makes possible clearer responses than the ordinary conventional head, even at slow tape speeds. 
Therefore, any tape can be modulated over the entire spectrum with maximum fidelity. This is 
why model X-355, one of Akai's units has become so popular everywhere. 

MODEL X-IOOD SOLID-STATE STEREO PLUS CROSS-FIELD HEAD CUSTOM 


AKAI 

TAPE RECORDER 

L fl AKAI ELECTRIC CO., LTD. 

liLs HIGASHIKOJIYACHO OHTA KU TOKYO JAPAN 


DECK * 4 track stereo monaural record playback * 4 speeds (1 %, 3%, l]/ 2 and 15 ips optional) 
* Frequency response—30 to 23,000 cps at l]/ 2 ips 

MODEL AA-5000 110 WATTS SOLID STATE STEREO PRE-MAIN AMPLIFIER 


* Silicon power transistors * Electronics protection 
circuit * Filters for high and low * Completely O.T.L. 
system 

MODEL AA-7000 SOLID-STATE AM FM 
STEREO TUNER AMPLIFIER 

OTHER MODELS 

M-8, X-355, X-300, X-IV, 1710 



N.S.W.: Magnecord Australiasia 
Pty., Ltd. 210 Clarence St., Sydney 
Victoria: Magnecord Australiasia 
Pty., Ltd. 

3-Albury Rd., North Balwyn 
Queensland: Chandlers Pty., Ltd. 
399 Montague Bd., West End, 
Brisbane 

S.A.: Magnecord Australiasia 
Pty., Ltd. 8 Arthur St., Unley 
W.A.: Tedco Pty., Ltd. 

579 Murray St., Perth 
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fm-what the industry is saying 


The remarks in last month's "Forum" have had the effect 
of bringing the basic issues into somewhat sharper focus in 
regard to FM broadcasting and colour television. 


Conducted by the Edsfor 


Shortly after the issue appeared on 
the streets, I had a long talk with a 
couple of people from within the elec¬ 
tronics industry who supported the estab¬ 
lishment of FM broadcasting and who, 
in large degree, represented the thinking 
of particular industry groups. Perhaps I 
can summarise the attitudes revealed: 

FREQUENCY" BAND: Both agreed 
that there is no point in worrying 
further about FM broadcasting in the 
VHF band (88-108MHz) no matter 
what its merits might have been. It 
should be possible, however, to establish 
a satisfactory FM broadcasting system 
in the UHF spectrum and the Austra¬ 
lian authorities should begin positively 
to plan in this direction. (We agree 
with this.) 

TECHNICAL PROBLEMS: Though 
an FM broadcasting system in the UHF 
region will be breaking new ground, 
any technical problems involved should 
be capable of fairly ready solution. (We 
have tended to be cautious about too 
lightly dismissing problems in mass- 
produced UHF receivers for public use, 
as distinct from laboratory prototypes 
handled only by engineers.) 

TECHNICAL STANDARDS: Here 
two distinct lines of thinking are appar¬ 
ent. One is that we need only translate 
established VHF standards for mono 
and stereo to UHF. The other is that 
such standards should be thoroughly re¬ 
examined in relation to the economics 
of receiver design; optimum deviation 
should be studied, also the stereo/ 
multiplex system, with particular atten¬ 
tion to possible means of minimising 
loss of coverage for the stereo signal. 
(We agree with the second viewpoint 
and have already said as much in past 
editorials.) 

COVERAGE: One viewpoint is that 
the coverage of UHF transmitters has 


been proven to be comparable with 
VHF transmitters and that experience 
with FM sound from the television trans¬ 
mitters will be broadly repeated with 
UHF FM transmitters. The second view¬ 
point reflects a good deal more caution 
and suggests that a detailed propagation 
study will be necessary, preferably in the 
Sydney area, with its variety of topo¬ 
graphical features; such study should 
also include the matter of polarisation 
and its significance, not only to fixed 
installations, but to future AM/FM 
portables and oar radios. (Again we 
agree with the second proposition.) 

WHAT FM HAS TO OFFER: From 
both sources, the main emphasis is that 
FM broadcasting will offer sound pro¬ 
grams substantially free from atmo¬ 
spheric and electrical noise and from 
mutual interference between stations. It 
will also permit the use of additional 
transmitters to serve population groups 
who cannot be adequately provided for 
by the present AM system. It has the 
potential for better quality and for stereo 
but this is not being stressed and will 
not be realised to any extent in mass 
produced, miniaturised receivers. (This 
confirms our own cautionary statements 
that FM will not exist primarily for high 
fidelity enthusiasts; they will inevitably 
get some bonus by way of better fidelity 
and stereo but the size of the bonus 
will depend on listener and program 
trends). 

BROADCAST STATION ECONOM¬ 
ICS: Here again, two points of view: 
One is that existing commercial broad¬ 
casting stations must be given prior 
claim to the FM licences, because 
the available advertising revenue could 
not support a whole new array of sta¬ 
tions; only by this means can FM ‘ be 
got off the ground.” The second view¬ 
point is in almost direct opposition to 


the above; Common licenses and es¬ 
pecially co-programming will keep FM 
“on the ground” because there will be 
no incentive to buy new sets to hear 
the same program; further, the potential 
for many more stations on FM will be 
denied, unless many more stations are 
authorised for areas which at present 
have a too limited choice of program. 
(There is no simple answer to these 
conflicting ideas; it will be up to the 
Broadcasting Control Board to sort out 
the problems of each area). 

INDUSTRY: The electronics indus¬ 
try needs a new outlet for its potential, 
not only for immediate economic reasons 
but to sustain that potential against the 
day when it may be needed for reasons 
of national security; FM broadcasting 
could provide a very necessary “shot in 
the arm.” (Fair enough, provided it is 
established on a firm basis.) 

COLOUR TELEVISION: There is 
agreement that the costs are very high, 
with a heavy involvement for the Nation¬ 
al TV network, commercial TV stations 
and viewers alike. One line of thinking is 
to go along generally with the Post¬ 
master General’s apparent schedule but 
with the modest hope that he may yet 
see fit to make an interim decision 
about FM. The second line is to see 
colour TV as quite impossible for 
another 8 or 9 years, with plenty of 
time and a virtually unanswerable case 
for an FM system in the interim. (We 
have suggested that pressures may tend 
to advance rather than retard colour 
television. Remembering also that the 
Federal Cabinet appears to have pro¬ 
nounced against FM for the foreseeable 
future, supporters of FM have little 
cause for optimism at present. Nor, for 
that matter, have those who are hoping 
for the early release of colour television!) 

In view of the above, it was most 
interesting to receive a long letter on 
the subject from Mr Graham Ford who 
is, at one time, an employee of a tele¬ 
vision station and a licensee of Mel¬ 
bourne’s experimental UHF/FM station. 
I quote: 

Dear Sir, “I would like to add some 
further thoughts to this month’s 
Forum subject—‘FM—still a hot sub¬ 
ject—concerning both FM and colour 
TV. 

“I think you are quite correct in 
adopting the attitude of ‘forget about 
FM in the VHF band.’ The decision 
to add additional television channels 
in favour of VHF-FM, will, in the 
long term, have to stand on its tech¬ 
nical merits anyway! 

“Speaking with some knowledge of 
the television industry, I would doubt 
if the pressure to introduce colour¬ 
casting is coming from members of 
the general public. The source is most 
likely from the enthusiastic broad¬ 
caster, and the large manufacturing 
interests of the country. 
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IMPROVED BATTERY SAVER KIT 

4 , /j, I or f volti. Replace* transistor 
battery pow«r input 240 volt* A.C. Mail* 
mum milliamp* 100. Hum-free operation. 
Sis* 3»/ 2 in I. x 2'/jin w. x l»/ 2 in b. No. 
457, 44.50 (post 10c). 


direct to— 


Portal Note or Money Order (add port,), 


Order by Mail Order , 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W, 58-3491, 58 5385 


PRINTED CIRCUITS 

From your drawing*. Price: $10 *«t up charge plu* 30c for 
each print 5 sq. in. and under. For print* over 5 sq. in., add 
2c per iq. in. Drilling, plating, coding, price on application. 


PERSONAL PORTABLES 

Range 30 miles, 200 2 TRANSISTORS 
with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
ready to use, No. 

44&D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 444C, on app. 

1 TRANSISTOR—1 DIODE 
582 Do-it-yourself kit .. $5, post. 10c. 
593 Wired ready to operate, $4, post. 
10c. 


NEW PRINTED CIRCUITS 

Part No. 

475 HI-FI FIVE WATT amplifier $2.50 

684 Preamp. Electronics 45 P.10 .. $2.50 

685 Preamp.—Electronics 65/PI2A $2.50 

484 Preamp.—Electronics 45/PI2B $2.50 

689 Philips pre-amp.$1.00 

690 Philips 10-watt amp. .. .. $2.50 

691 Philip* 10-watt power supply $2.50 
494 S/W Receiver E.A. 66 R4 $2.50 
591 30 W.P.A. Amplifier .. .. $3.50 
606 Mullard 10/10 Stereo, pr. .. $4.50 

608 Mullard WB Tuner.$3 

469 R. and H. Tape Recorder .. ..$3.20 

Many others. Write for full list. 
Sales Tax included. Postage 10c. We 
can supply any R.H. Printed Circuits. 


NEW AUDIO AMPLIFIER 

4 transistor*. 

'a or 1 watt. 

Small size: cab¬ 
inet 3" x 2“ x 
1" plastic. Suit¬ 
able crystal P./ 
up, intercom., 
microphone rad¬ 
io. etc. <9 volt) 

Do-it-yourself kit 465, 

Wired ready for use. 


10c). 
$11.50. 


NEW TRANSISTOR PREAMP KITS: 
LOW IMP. Input 2 trans. 472C $4.50 

Wired ready for use, 672D.$6 

HIGH IMP. silicon 2 tran. 480C $6.50 

Wired ready for us*. 680D.$6 

HIGH IMP. silicon 3 tran. 682C .. $B 
SIZE 3 x 2 x I in 2 req. for Stereo. 
Wired ready for use. 682D .. .. $9.50 
Postage 10c each. Write for date. 


IMPROVED 
30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

No. 398—Complete Kit of part* to 
smallest screw. $57. No. 656 — 

Wired ready to operate, $60. Freight 
extra. Size: 6in w. x 3in h. x Bill* 
d. Weight 6ilb. 


ELECTRONIC FLASH 

Part No. 

695 Printed circuit board .. .« $2.50 

124 Transformer 100 |oule .. .. $8.00 

125 Trigger transformer .. .. .♦ $2.00 


COILS & IF'« 455 Kc 

Aer, R.F. osc. and IP's . .. $1.70 ee. 
Ferrite Aer $2. 

Postage 10c. Write for details and price 
Part 265 Universal Tape OSC coil, 
$ 6 . 


STEREO 


MULLARD 12 TRANSISTOR 

S watt x 5 watt. 

Distortion ’a of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Iq. x 7in d x 4in h. 

Pre-Amplifier kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C $34.00 

1—Sw Power supply No. 681C $16.00 

Steel chassis, plated No 649 $ 2,50 

COMPLETE KITS. nuts, screws"! 

etc. No. 471C. $78.50 

Wired and tested. No. 471D. extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


0(V/ R.C.S. 

^fr/c£! COMPLETE 

Qm/ry DO IT 

commcr/ow youRSElF 

p oj/r 

• No expensive test equipment • Everything fits. 
1964 RF Transporta 7. Complete kit—No. 640: $43.50. 
Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: $46. 

(Write for booklet on 440 and 642.) 


HI-FI BROADCAST 
TUNER UNIT 

4 TRANSISTORS 

R.F.. mixer, I.F., pwr. dectr. 
stages. Adjustable aerial coup¬ 
ling. Will fit any dial drum size. 
Supplied as illustrated. No. 
659C, $24. W>ed and tested. 
No. 659D, S1.S0 extra. Printed 
circuit No. 659, $2.50. 

Size 6in ig. x 3Uin w. x S’aln 
h. 

Postage 10c. W rite for blueprint 
list of parts. 


10c. Write 1 
parts, 



FROM THE U.S.A. 



The revolutionary new CRAIG DYNASTEREO 





The most up to date system in recorded reproduction which brings you 
to the space age In entertainment. 


By an ingenious plug in/out 
system this single play 
back unit can be trans¬ 
ferred from your home 
cabinet to any prewired 
location, which can be 
your car, caravan, boat 


Let your family enjoy to¬ 
day the playback unit of 
tomorrow. Just make your 
selection of any prerec¬ 
orded CRAIG Tape Cas- 
set. Slide it into your 
DYNASTEREO and enjoy 
unmatched quality of sound 
reproduction. 


CRAIG is the only twin 
head, 8 watt per channel, 
casset player. 


For the first time children can bo allowed to use high 
quality stereo without any risk of damage to equipment 
or high voltage shock. And . . . 

Become word perfect in French, German and Italian 
through our Language Tapes, each lesson repeating 
automatically until you're ready for the next, 

>- 


=yf- 


Cail 


in 


CRAIG 503 automatic ejection 

for a convincing demonstration 


Over 5,000 albums available, 
classic to pop. Half hour to 
two hour playing. Recorded 
in the U.S.A. 

CRAIG 502 complete 
with 6" speakers $176.00. 


In this handsome Teak bookshelf cabinet you'll have the best 
home entertainment and the world's only "party proof" player. 


SYDNEY: Magnetic Sound Industries, 387 George Street, 
Sydney. 29-3371. 

Exacto Engineering Pty. Ltd., 868 Prince’s Highway, Tempe. 
55-5036. 


Ausfraian Distributors: 

ts/F^IELZICD !L]ir // ezr 


MELBOURNE: Auto Magic Car Wash, 308 Punt Road, £ ! L££/T/ROMC iPTr, Lra . 

South Yarra. 26-2940. 868 Princes Highway, Tempe, N.S.W. 
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“The introduction of colour trans- 
miss tons by television stations will cre¬ 
ate a veritable bonanza for profes¬ 
sional equipment suppliers, receiver 
manufacturers, retailing outlets, fin¬ 
ance companies, and other accessory 
suppliers. 

“The question of ‘Colour Television 
for Australia—WHEN?,’ presents a 
tricky paradox for the Government. 

“Apart from the Australian Broad¬ 
casting Commission network, utilising 
P.M.G. coaxial and micro-wave cir¬ 
cuits, and a two commercial station 
tieup between Sydney and Melbourne, 
the networking and exchange of pro¬ 
gramming via electronic distribution is 
of little consequence in Australia, 
compared to British, Canadian, Ameri¬ 
can and European television systems. 

“To date, n'o single commercial 
operator has been in a financial posi¬ 
tion to regularly afford the rental of 
P.M.G. channels on a Commonwealth¬ 
wide basis for the electronic network¬ 
ing of programs. Consequently, a 
large scale video tape exchange net¬ 
work has developed on magnetic tape, 
along with its attendant technical com¬ 
patibility problems. 

“The present costs of a fully equip¬ 
ped videotape machine to record/ 
reproduce colour signals is in the 
vicinity of one hundred thousand dol¬ 
lars. For operational convenience, two 
such machines are required by rriany 
TV stations. Add to this, the costs 
of a colour telecine chain to repro¬ 
duce colour film, at about one hund¬ 
red and twenty thousand dollars, plus 
transmitter conversion, and other 
ancillary processing equipment, the 
average TV station will be lucky to 
convert to colour under a quarter of 
a million dollars. 

“Most of thits equipment will need 
to be imported from overseas sources. 
Incidentally, a colour plumbicon studio 
camera costs about ninety thousand 
dollars, delivered in Australia! 

“I understand agreement has already 
been reached by some station opera¬ 
tors to commence colour-casting with 
film programming, followed by live 
telecasts, and then pre-recorded colour 
tapes for delayed transmissions. All 
this, once started, may take a few 
years to cover the national scene. 

“In contrast to the commercial 
operators, the A.B.C. with one colour 
film chain located in Sydney or 
Melbourne, could feed a colour signal 
via P.M.G. channels, practically all 
over the Commonwealth ... at con¬ 
siderable cost to the taxpayer! 

“While on the subject of costs, it 
should also be borne in mind that 
there are some smaller TV stations in 
Australia who do not as yet own 
videotape equipment, presumably be¬ 
cause of lack of funds for purchase 
and operation of such devices. 

“If we accept the patterns of 
American colour television receiver 
sales, and apply their experience to 
Australia, it is reasonable to assume 
that a great deal of money will be 
drained off the economy to finance 
consumer demand, to achieve set pene¬ 
tration and market saturation of the 
world of colour. 

“Any responsible officer at Govern¬ 
ment level, would surely need to 
consider very carefully, the implica¬ 
tions of introducing a luxury service 
when, as a nation, we are unable to 
proceed with large scale public works 


such as the water conservation 
schemes. hospitals and schools, 
national road policies, additional Uni¬ 
versities, etc., because of shortage of 
funds. 

“To counteract the above statement, 
a school of thought exists, claiming 
that the introduction of colour tele¬ 
vision will provide a much needed 
‘shot in the arm’ for our local elec¬ 
tronic industries which will, in due 
course, generate new work and 
moneys. It would appear that all is 
not healthy within the manufacturing 
circles for electronic consumer and 
defence work. 

“With all of the above factors, it 
seems to me that it rs up to the 
Government or its agency, to take the 
initiative, and draw up a plan for 
the long term future of broadcasting 
in Australia. 

“The more thoughtful person, could 
not disagree with your comment: ‘If 
we’re going to have a service, be it 
FM, colour TV or anything else, it 
should be planned and a complete 
service, not a bedlam of bits’. 

“As there is no Federal body 
completely in charge of the overall 
policy of broadcasting in Australia, 
it appears that politics plays an im¬ 
portant part in the evolution of our 
broadcasting services! I cite the case 
of the Australian Broadcasting Con¬ 
trol Board, having to reconsider their 
recommendations submitted to the 
Government, not to establish addi¬ 
tional commercial TV stations in cer¬ 
tain areas already served by Govern¬ 
ment and commercial services. 

“There is a definite case to hand 
over the administration of radio and 
television broadcasting under a single 
authority, similar in concept to the 
Federal Communications Commission 
setup in U.S.A. 

“It would be logical to develop 
UHF-FM sound broadcasting as an 
interim operation, and then follow up 
with colour TV in my opinion. This 
action would open up new vistas in 
sound broadcasting for minority and 
commercial interests, Government ser¬ 
vices and educational authorities, as 
well as assuring the future of channel 
space for future requirements of sound 
broadcasting. 

“The cost would not be prohibitive, 
if we are prepared to utilise some of 
our present technical and program 
resources on a planned' basis. Like a 
lot of things that have happened in 
Australia, it will take some pioneering 
by individuals who are prepared ‘to 
have a go in typical Aussie style*. 

“The question of the availability of 
suitable technology to produce an 
attractive and stable UHF-FM re¬ 
ceiver can undoubtedly be overcome, 
once the backroom boys in the re¬ 
search laboratories get to work. In¬ 
vestigations undertaken by associates, 
lead us to suspect that the optimism 
shown by the Mullard people is 
warranted. 

“The whole point of this letter, is 
to raise the auestion ‘Why is there 
not an overall plan for Australian 
broadcasting?’ We shall have both 
colour and FM broadcasting one day 
throughout Australia and, with our 
limited population, for many years 
to come, the Government should pre¬ 
sent a plan designed to end the specu¬ 
lation about the future. 

“Until this rs done, it is reasonable 
to assume interested parties will devote 


much energy and efforts for the intro¬ 
duction of both FM and Colour TV 
'as quickly as possible and regardless 
of prevailing conditions. It won’t much 
matter what comes first or what is 
best for the public at large and their 
children.” 

Yours faithfully, 
GRAHAM FORD. 

THE EDITOR: And that is about as 
much as we can possibly squeeze into 
Forum this month. We are holding 
letters on this and other subjects and 
will deal with them just as soon as it 
is possible to do so. H 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders / Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONS ROAD, 
CREMORNE, N.S.W. 90 4825 


STEREO 

EQUIPMENT 

CABINETS 

New 1966 models are now 
available. Can be supplied 
in "make it yourself" kits. 



MODEL 169 

A compact unit to provide for Player- 
Tape-recorder-Amplifier-Record and Tape 
storage. Width: 36in. Height: 24in plus 
legs. Depth: 18in. Under lids: 35in x 16in 
and to 7‘/a In high on 1 or 2 levels as 
required. Ainp. space 19in x 5%in. Drop 
down door over this opening optional. 
Storage: 15in x 14in and 19in x 7 3 /4in. 
Price, complete and polished; $61.00, 
packing: $2.00. Kit of parts: $39.50, pack¬ 
ing: $1.00. Teak veneer $6.50 extra. Free 
on rail. 

Write for Catalogue 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 37 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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A Model Train Control 
with "Simulated Inertia" 


It offers all the advantages of the simple thyristor controller, together witn 
circuitry which makes the model perform just like a real train. Driving 

becomes a real art! 



BY JOHN HORSFIELD 


In “ELECTRONICS Australia” last train operation cannot be achieved using a second control, labelled appropriately 
month, we gave the description of a “direct” control of a low-inertia model, the “brake.” 

model train control unit based on a Whereas “full throttle” on a full-size The degree of realism provided by 
silicon thyristor. Although simple and locomotive simply ensures maximum this new unit is quite striking. The 
easy to construct, the unit operates so acceleration, on the model it gives throttle and brake controls produce 
that trains connected to it have con- virtually immediate running at full scaled-down effects duplicating closely 
siderably better load-speed regulation, speed. Similarly, “zero throttle” usually thos e which they would have in a real 
and rather smoother low-speed opera- causes a full-size train to coast for tfain. 

tion, than they exhibit when connected many hundreds of yards, while on the Naturally enough, the extra realism 
to any of the other existing types of model it invariably produces an in- calls for greater skill from the operator, 
control unit. stantaneous stop. Operation is therefore Shunting and pulling into a station are 

While the unit thus gives considerably far from being realistic. no loneer a matter of simply twiddling 

improved performance when compared During the development of the first a single knob, but involve the same 
with most other controllers, like them it controller, we considered that it might judgment which a real-life driver must 
suffers from the disadvantage that a be possible to modify the basic design use in operating his throttle and brake, 
truly realistic reproduction of full-size so that the controller itself simulated When starting a train with the con- 

the effect of full-size train troller it is necessary to use a high 
inertia. If we could do this, throttle setting (for high rate of accele- 
the results would probably ration) until the train starts to move, 
be considerably more real- The throttle is then reduced to the posi- 
istic than with conventional tion which corresponds to the desired 
controllers—and even better final speed. This action is very similar 
than with our own first unit, to that involved in starting a real train. 

The idea was tried and Once started, a train gradually acceler- 
found to work extremely a *es at a rate and to a speed determined 
well. Hence we are now hy the throttle setting, 
able to describe a second Starting may be performed by setting 
thyristor controller, which the throttle initially for slow running, 
offers all the advantages of but in this case a train takes some time 
the first unit, together with before it commences to move. The time 
an adjustable simulated train delay is in fact roughly similar to that 
lnertla * experienced with a full-scale locomotive 

As the simulated inertia in a similar situation. With the throttle 
behaves in a very similar set at maximum, a train will start after 
manner to that of a real only a few seconds — again duplicating 
train, a single “throttle” con- the full-scale situation, 
trol is no longer sufficient. When the throttle is turned to zero, a 
The new unit therefore has train does not stop immediately but 
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THYRISTOR TRAIN CONTROL 

WITH SIMULATED INERTIA 


THROTTLE 


BRAKE 



“free-wheels” slowly to a halt. If the 
throttle is taken off when the train is 
travelling at a scale speed of 60 miles 
per hour, the train may take up to about 
16 to 20 feet to stop, corresponding to 
a distance of about 500 yards. How¬ 
ever, most enthusiasts have to compress 
their track scale (for lack of space) so 
that this distance will appear much more 
when viewed on a typical layout. 

As one would expect, the use of the 
brake reduces the speed more rapidly, 
and therefore considerably shortens the 
stopping distance. If the brake is applied 
fully (after cuttine the throttle) when 
the train is travelling at a scale speed 
of 60 miles per hour, the train can be 
stopped within a few inches. This corre¬ 
sponds to stopping a real train in 20 
to 30 feet. The ferocity of braking can 
be adjusted by the operator to give an 
adjustable compromise between realism 
and protection against crashes. 

It is possible to run a train at a scale 
speed of less than five miles per hour, 
representing a time of about 60 seconds 
r or the model-train to travel four feet. 
At this slow speed as well as at higher 
speeds, the regulation is as good as that 
of the first controller. In our tests the 
locomotive was able to pick up or 
release a flat car carrying a two pound 
load without any perceptible change in 
speed. 

Although the circuit of this new con¬ 
troller is a little more complex than that 
of the first unit, we think that few 
serious enthusiasts will find this a dis¬ 
advantage in view of the marked 
improvement in operating realism. In 
any case, we have been careful to 
describe the construction and setting-up 
of the unit in a way which should make 
these processes relatively easy. 

Before giving details of this control¬ 
ler, a brief discussion of the principles 
involved in this and other controllers 
may be of 'interest to the enthusiast 
whose knowledge of electronics is only 
modest. 

The circuits of the four basic types 
of model-train controller are in figure 1. 
All include a power section, which con 
verts the AC input of 240 volts to a 
pulsed DC output of about 12 to 15 
volts, and a control section, which 
varies the output to the train, directly 
or indirectly. 

The power section in each case con¬ 


sists of a transformer and a full wave 
rectifier without any filter. This is usually 
the most satisfactory form of power j 
supply, as its pulsed output has suffi¬ 
cient amplitude to break down the con¬ 
tact resistance between the wheels and 
the track and between the wipers of the 
motor leads and the wheels. This pro¬ 
duces smooth and reliable operation 
when starting or running at slow speeds. 

Some controllers, in particular those 
intended for beginners, operate from 
pure DC obtained from a battery or 
from a nower section which includes a 
filter. This is not as satisfactory as the 
pulsed supply, however, and an AC com¬ 
ponent may have to be introduced to 
overcome the contact resistances. Pure 
DC cannot normally be used with a 
thvristor controller. 

In the resistor controller of figure 1(a) 
control is provided by a variable resistor 
in series with the track. This controls 
the current taken by the train directly. 
As the resistance included in the circuit 
is decreased, the current increases to 
make the train run faster. The resistor 
must be able to pass an appreciable 
current while dropping a large propor¬ 
tion of the supply voltage. It must there¬ 
fore be a large and relatively expensive 
high power component. 

In addition, the resistor has the effect 
of making the supply voltage to the train 
poorly regulated. Whenever additional 
current is drawn to cope with an 
increased load, the voltage drop across 
the resistor increases and ths train volt¬ 
age falls. The load-speed regulation is 
thus quite poor, particularly at low 
speeds. 

The low speed operation is especi¬ 
ally poor because at low throttle settings 
the voltage supplied to the train is in¬ 
sufficient to overcome reliably the con¬ 
tact resistances. 

In the variable transformer, or 
“variac,” controller shown in figure 1(b), 
the control varies the voltaee out of 
the transformer by effectively selecting 
different tappings on the input auto¬ 
transformer. This varies the voltage to 
the - main transformer and rectifier, and 
hence to the track. 

A variable transformer controller has 
a greater efficiency than a resistor con¬ 
troller and therefore needs to dissipate 
much less power. It is, however, bulky 


Computers 

need 

electronics 

technicians 

Have you ever thought 
about joining the rapidly ex¬ 
panding computer industry? 

The pay is good and with 
this rapid expansion, there is 
ample opportunity for ad¬ 
vancement. 

Control Data, manufac¬ 
turers of the world's most 
powerful computers, has a 
constant demand for 
suitably qualified young 
men. 

Technicians are needed to 
maintain computers in all 
States of Australia, as well 
as the Far East. 

No matter if you have not 
worked on a computer be¬ 
fore — provided you know 
your electronics, Control 
Data has carefully planned 
training courses to intro¬ 
duce you to its wide range 
of computers. 

Like to know more about 
these opportunities? Then 
get in touch with Walter 
Cavill. our Customer En¬ 
gineering Manager at the 
Australian head office. 



598 St. Kilda Road, 
MELBOURNE 
Telephone 51-1321 
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Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 423762 
City Branch: 18 Bourke St., Melbourne. Tel. 322672 
Sydney Store: 257 Clarence St., Sydney. Tel. 29 4563, 29 4564 

Ground Floor, 2SM Building 

Australia’s Greatest Hi-Fi Centre 


Wholesalers, 
Trade-ins accepted. 


TRUVOX R44 

SEMI-PROFESSIONAL RECORDER 

A brilliant new fully transistorised recorder 
for 240V AC operation. All controls inter¬ 
lock. VU meter provides positive indication 
of recording level. Three speeds, 7£-3}-lv 
i.p.s. Takes 7" spools. Frequency response 
is 40-15,000 Hz, plus or minus 3db. at 7± 
i.p.s. Signal to noise is better than 46 db. 
Output is conservatively rated at 3 watts R.M.S. 
(6 watts peak) into a 15 ohm load. Wow 
and utter is less than 0.159& at 7| i.p.s. 
Independent microphone and radio/pick-up 
controls are standard—full mixing is hereby 
simplified. Eleven transistors and two rectifiers. 
See the review in “Amateur Tape Record¬ 
ing”, Oct., 66, and “Audio r 

and Record Review”, Aug., 66. 31^3 

Enccl price ..... w 


TRUVOX STEREO TAPE UNITS 
MODELS PD 102 and PD 104 

With four independent pre-amplifiers, com¬ 
plete mono and stereo monitoring facilities 
are provided on the new TRUVOX PD-102 
and PD-104. Twin VU meters. Mixing buttons 
for sound on sound. Separate solid state record 
and playback amplifers. Three motors, includ¬ 
ing papst drive motor, three speeds. Sensiti¬ 
vities match any ancillary equipment of any 
make. Frequency response — 30-17,000 Hz 
at 7| i.p.s. — plus or minus 2 db. Signal 
to noise is better than 50 db. Input sens, are 
. . Microphone — 1 mV at 50k ohms, 
Radio Tuner or Pick-up — 50 mV at 100k 
ohms. 

A recent British technical review says . . . 
“At last we have an all British recorder which 
equals the best Continental and Scandinavian 
products in accurate equalisation and wide 
frequency response, and which at the same 
time gives that subtle subjective satisfaction 
and impression of smoothness and effortless 
dynamic range which is so difficult to define 
and measure ” 

Write for complete specifications and copies 
of reviews; both the PD 102 (2 
track) and PD 104 (4 track) are j /jn 
now in stock PD 102 $246 PD 104 


SILK DEPARTMENT STEREO 
SYSTEM FROM 
ENCEL ELECTRONICS! 

If worldly goods are no problem, this Enccl 
Stereo System can be very satisfying! Compare 
this value . . . 

AKAI AA-5000 solid state stereo amplifier 
(or ADC-60 solid state stereo amplifier). 
ORPHEUS SI LEX turntable with MICRO 
MA-77 tone arm and ORTOFON stereo 
cartridge fitted with elliptical diamond 
stylus, two Leak “Sandwich” <f* PftA 
speaker systems. ENCEL PRICE J7U 

Supplied with a LEAK “Stereo 30” solid 
state stereo amplifier and two KEF 
“Celeste” speaker systems ... in place 
of the Akai/ADC-60 and “Sand- £i|OA 
wich” systems, price tumbles to 
£240. 

Hear this splendid system at Enccl Stereo 
Centres in Melbourne or Sydney. 


SEE ENCEL STEREO CENTRES 
FOR REDUCED PRICES ON THE 
FAMOUS LEAK SANDWICH 
SPEAKER SYSTEM 

Music lovers owe it to themselves to compare 
the Leak Sandwich with any other speaker 
system ... in performance and price. The 
new reduced price makes the Leak Sandwich 
better value than ever! 


THE COMPACT CELESTION 
“DITTON 10” 

Measuring only 12" x 61" x SJ", the “Ditton 
10“ is regarded as the most advanced compact 
high fidelity system available. Read the re¬ 
views in “Hi-Fi News”, page 433, October 
1965 and the “Gramophone”, page 41, 
June 1965. The latest models of this proven 
miniature enclosure are better than ever! Power 
handling capacity is 10 watts RMS. 

Separate bass and treble units. 

Available in walnut or teak ..... 


$59 


THE MAGNIFICENT 
NEW LUX SQ65 
INTEGRATED STEREO 
AMPLIFIER 

Rated at 30 watts R.M.S. in each channel, 
the Lux S65 has a frequency response from 
20-20,000 Hz. plus or minus 1} db. The 
circuitry features silicon diodes and 11 valves 
induing P.P. 786N’s . . and input sensi¬ 
tivity for ‘magnetic pick-up is 4 mV. Tone 
compensation circuits include a U.S. patented 
type of M.F.B. system and the new Lux 
NF electronics. Substantial grain oriented out¬ 
put transformers, tape monitoring circuit, phase 
switch, blend control, speaker switch, head 
phone jack, scratch filter, rumble filter ... all 
are standard equipment. The SQ65 MFB cir¬ 
cuitry is effective on normal Cl AO 
speaker systems. Write for full 
details ... ^ 1 * * 


FIRST RELEASE OF 
CELESTION “POWER RANGE” 
LOUDSPEAKERS! 

Two mighty new speakers are now available 
from Enccl Electronics. These rugged and 
powerful units are particularly suitable for 
public address, guitar and organ applications; 
in Europe both are extremely popular. 

NEW “POWER RANGE” 15" AND 
18" MODELS 

G15C. A 35 watts RMS 15” speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba II ceramic magnet, total 
flux 180,000 maxwells. This ## a fa 
powerful reproducer is Encel NfoX ||| 
priced at only ... ..... 

G18C. The most powerful Celestion speaker 
made. Rated at 60 watts RMS and with a 
total flux of 285,000 maxwells. Fundamental 
resonance 35 Hz. Voice coil diameter is 3". 
Ideal for electronic organs, electric guitars 
and public address systems. This 18” speaker 
is massive in every way but the price, and 
is used as standard equipment rA 

on the highest quality imported / jlJ 

guitar amplifiers .... M w 


TRUVOX RI02 ($226) AND 
R104 ($236) 

TWO AND FOUR TRACK 
MONO RECORDERS 

Featuring three heads, three motors and three 
speeds, the Models R 102 and R 104 have 
been very favourably reviewed overseas. Fre¬ 
quency response at 7} i.p.s. is 30-17.000 Hz., 
plus or minus 2 db. Separate record and 
play-back amplifiers. VU meter. ^ f* /■ 
Write for complete specifications JNQ 

and copies of reviews . R-104 


NEW SYDNEY STORE 
A ROARING SUCCESS! 

Conveniently situated on the Ground Floor 
of the 2SM Building at 257 Clarence Street, 
the new Encel Stereo Centre in Sydney has 
become very popular with music lovers. A 
complete service centre lias also been estab¬ 
lished at the same address. MAIL ORDERS 
. . . Because of the pressure of business in¬ 
volved in opening a new branch, please 
address all correspondence to Head Office, 
431 Bridge Road, Richmond, Victoria. 


THE TRUVOX TSA-100 SOLID 
STATE STEREO AMPLIFIER 

One of the most expensive and a top seller 
in the competitive U K. market, the TSA-100 
offers flexibility and simplicity of control, an 
output of 10 watts R.M.S. in each channel, 
pick-up sensitivity as low as 3.5 mV and in¬ 
puts for tape recorders, tuners, pick-ups 
(magnetic and ceramic/crystal) and auxiliary 
equipment. At full output frequency re¬ 
sponse is 20-20.000 Hz. plus or minus 1 db.' 
Encel price is only $156. This amplifier was 
priced at $270 until recently . . and 

Encel Electronics made the change! r/ 

See the review in the “Gramo- /bl jh 
phone”! ..... ...... . . ^ 


TAPE RECORDERS 

Although our range of recorders is wide, 
Enccl prices have assured a speedy turnover 
. . . ask for LMQ's or trade-in valuations. 
Stocks include Akai. Truvox. Geloso, Sony, 
Teae, Tandberg. National. Rcvo.v, Philips, 
Toshiba and many more. Save more at Encel 
Electronics! 


THE NEW LUX KMQ-7 STEREO 
MAIN AMPLIFIER 


LUX KMQ-7 STEREO KITSET 

Featuring push-pull EL34’s in each channel, 
the completed amplifier is rated at 30 watts 
R.M.S. in each channel and provides very 
low distortion even at full output. Assembly 
and testing presents no problems for the 
average handyman. When used with the Lux 
PZ12 pre-amplifier ($72), the KMQ7 becomes 
one of the finest power amplifier/control 
unit systems available in the world today 
. . . output transformers are grain oriented 
silicon steel and performance will satisfy the 
most discriminating enthusiasts. 

Wired and tested: $109.50 KH Set, 
inc. Sales Tax . 


$84 


HAND CRAFTED “SONICS” 
MULTI SPEAKER SYSTEMS 

A wide range of “Sonics” multi-speaker 
systems is now on display at Encel Stereo 
Centres . . . and individual prices arc as 
low as $19.50. Budget conscious music lovers 
and tape enthusiasts wishing to up-grade their 
speaker systems will appreciate the value of 
these beautifully finished oiled teak and wal¬ 
nut enclosures. Model AS-40A, $19.50; Model 
AS-60. $25; Model AS-61. S35.50; Model 
AS-302. $47; Model AS-63 *V>.50 See them at 
Encel Stereo Centres. Mail orders despatched 
anywhere. 
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and very expensive. Regulation of the 
voltage to the train is better than using 
the resistor controller, and load-speed 
regulation is therefore improved. Low 
speed operation is much the same as 
with the resistor controller, however, as 
the voltage available at low speed control 
settings is again insufficient to overcome 
the contact resistances. 

In the simple transistor controller 
shown in figure 1 (c), control is per¬ 
formed by a power transistor in series 
with the track. The current through the 
transistor and the train is determined 
by the transistor base voltage which is 
varied by a potentiometer. 

The transistor must be capable of dis¬ 
sipating a large amount of power because, 
like the simple resistor controller, it drops 
a substantial proportion of the supply 
voltage while passing the full load cur¬ 
rent. The power dissipated in the poten¬ 
tiometer in the base circuit is quite small 
because the transistor has an appreciable 
current amplification. 

The armature voltage of the train’s 
motor is closely proportional to speed 
and this voltage appears in the emitter 
circuit of the transistor. The transistor 
thus has both a forward bias due to 
the control potentiometer and a reverse 
bias from the motor. Because of this 
there is a negative feedback action which 
gives quite good load-speed regulation. 

As the load on the motor is reduced, 
the speed tends to increase. The motor 
voltage also rises reducing the base- 
emitter voltage of the transistor. This 
tends to reduce the current through the 
transistor to maintain an almost con¬ 
stant speed. The same principle applies 
with an increasing load and a reducing 
speed. 

Low speed operation is again poor, 
however, because at low throttle posi¬ 
tions the voltage provided for the train 
is inadequate to ensure the breakdown 
of contact resistance. 

In the thyristor controller, the thyristor 
does not act as a variable resistor, but 
rather as a switch in series with the 
track. While the gate-cathode voltage is 
below the device’s “triggering” voltage, 
the thyristor appears as an open circuit 
to the track, which receives no power. 
When the gate-cathode voltage equals the 
triggering voltage, however, the thyristor 
fires and becomes almost a short circuit 
in series with the track. 

The throttle makes the thyristor fire 
at some time during each imput half¬ 
cycle pulse. The thyristor then passes 
the remaining part of each pulse to the 
train. If the thyristor fires early in a 
pulse, a large amount of power is avail¬ 
able for the train, which runs fast. If 
it fires late, little power is available and 
the train runs slowly. 

If a simple potentiometer is used as 
the speed control in the gate circuit of 
the thyristor, similar to that in the base 
circuit of the transistor controller, the 
thyristor can fire only during the first 
half of each imput half-cycle pulse. This 
does not give the full range of control 
which is possible with this type of con¬ 
troller. A more adaptable arrangement 
is the phase control circuit of figure 1(d). 

The voltage across the capacitor rises 
to the firing voltage of the thyristor in 
an exponential curve similar to that in 
part A of figure 3(b). The time taken 
depends on the values of the resistor 
and the capacitor. By making the resistor 
variable as in the diagram, it is possible 



to move the firing point over a wide are shown in figure 2, for both low 
range of the input pulse phases. and high speeds. The supply voltage 

Because of its switching action, very from the power unit is shown as a dot- 
little power is dissipated in the thyristor ted line in each of the diagrams. The 
or in the throttle control. No bulky heat output voltage which is developed across 
sink is required, and the control poten- the track is shown as a solid line. The 
tiometer may be a low-wattage type. voltage which is dropped across the 

The thyristor controller has a nega- transistor or the thyristor is the differ- 
tive feedback action from the armature ence between the input supply voltage 
of the train’s motor very similar to that and the output load voltage, 
in the transistor controller. Thus its load- The different operation of the two 
speed regulation is quite good. controllers can clearly be seen from the 

Even so, the thyristor controller has waveforms. The transistor controls the 
its main advantage at slow speeds. Be- amplitude of the output pulses, whereas 
cause the output waveform remains rela- in contrast the thyristor controls the 
tively high in amplitude, the thyristor proportion of the pulses to pass to the 
controller is able to breakdown contact train. 

resistances and give reliable running at The transistor controller gives a low 
much lower speeds than with the other amplitude pulse output at low speeds 
types of controller. which may not always be able to over- 

The voltage waveforms for both the come the various contaat resistances, 
transistor and the thyristor controllers The thyristor controller with its higher 

PHOTOMULTIPLIER TUBES 

HAMAMATSU TV CO. LTD. 

HIGH PERFORMANCE—LOW COST 


PM TUBE RESPONSE 


HTV-RI06 

1,600 to 6,500°A 

Critical Applications 

HTV-RI36 

1,600 to 8,0Q0"A 

Wide range spectral response 

HTV-RI66 

1,600 to 3,200°A 

U.V. Range 

HTV-RI96 

4,000 to I2,000°A 

Vis. and infrared range 

HTV-R2I3 

1,850 to 8,000° A 

U.V. to near IR Range 


OTHER TUBES AVAILABLE R212. 913A, IP21, IP22, IP28 
9 Stage, side-on types, 11 pin base 


FOR FULL DETAILS PLEASE CONTACT 

SOLE AUSTRALIAN AGENTS: 

TECHTRON PTY. LTD. 

271 HUNTINGDALE ROAD, EAST OAKLEIGH, 
VICTORIA 
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hzd^ IOD series diodes 

prove that good things come in small 
packages I They offer: 

B 1 Full one Amp. rating 

2 Subminiature epoxy package 

3 High temperature range 

4 Silver leads 

5 Low reverse leakage characteristic 


For precisely what your circuit needs...choose from the 

world’s finest range INTERNATIONAL RECTIFIER available only from 



ADELAIDE: 204 Flinders Street. 23-3233. BRISBANE: 1- 
Chester Street, Fortitude Valley. 51-5121. CANBERRA: P.0 
Box 750, Canberra City, A.C.T. 4-7755. MELBOURNE: 22C 
Park Street, South Melbourne. 69-0151. MOUNT GAMBIER: 
92 Penola Road. 2-3841. NEWCASTLE WEST: 844 Huntei 
Street. 61-4077. PERTH: I. W. Holman & Co., 249 James 
Street. 28-2635. SYDNEY: 307 Kent Street. 29-1111 
WOLLONGONG: 140 Keira Street. 2-5444. HOBART & 
LAUNCESTON: Associated Agencies Pty. Ltd- 
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The circuit diagram for the new controller. Although a little more 
complex than last month's unit, it gives far more realistic operation . 


amplitude output, on the other hand, 
overcomes contact resistance and allows 
the train to run at slower speeds. 

If, for simplicity, the motor of the 
model-train is assumed to be resistive, 
the current which it takes is in phase 
with the applied voltage. The current 
which flows through the transistor or 
thyristor, therefore, has a similar shape 
to the load voltage waveforms of figure 2. 

The power developed in any device is 
equal to the product of the current 
through it and the voltage across it. As 
can be seen from figure 2(a), the tran¬ 
sistor has its peaks of voltage and current 
coincident, and therefore power is 
developed in it. On the other hand, from 
figure 2(b), the thyristor has a voltage 
developed across it only there is no 
current flowing, and onlv a very small 
voltage across it when there is current 
through it. Thus there is almost no 
power dissipated in the thyristor. 

In practice, of course, the motor con¬ 
tains some inductance, and the load 
current is not exactly in phase with the 
voltage. The transistor still has a con¬ 
siderable amount of power to dissipate, 
however, particularly at slow speeds. 

While the thyristor does have a small 
voltage drop across it during conduction, 
and therefore has to dissipate some 
power, the power developed is very much 
less than that developed in the transistor. 
Because of this, the massive heat sink 
which is indispensable with the transistor 
is not necessary With the thyristor. 

If an adjustable steady voltage rang¬ 
ing from zero to slightly less than the 
triggering potential of the thyristor is 
added to the pulse voltage across the 
capacitor of the phase control circuit, 
the thyristor can be made to fire at almost 
any time during the input pulse. The 
development of a “simulated inertia” 
control circuit which will supply such 
a voltage is illustrated in figure 3. 

Consider first the circuit of figure 
3(a). This shows the basic arrangement 
of resistance, R, and capacitance, C, 
which form the “inertia” circuit for the 
controller. The amount of “inertia” 
depends on the product of the values 
of R and C included in the circuit — 
i.e., on the R-C “time-constant.” 

The output voltage developed across 
the capacitor C of thfe circuit is taken 
to the gate of the thyristor and added 


to the phase control voltage using a 
suitable mixing circuit. 

When the speed control, or throttle, 
is advanced, the voltage across 
the capacitor does not immediately equal 
the voltage on the wiper of the poten- 
tionmeter. Instead it rises in an exponen¬ 
tial curve as in part A of figure 3(b). 
The thyristor cannot conduct until the 
combined voltage at the gate equals the 
firing potential. 

The thyristor will fire when the volt¬ 
age across the inertia capacitor is begin¬ 
ning to flatten out near the top of the 
curve. The time for this to happen 
depends on the values of the resistor 
and capacitor. This delays the starting 
of a train, and also gives a relatively 
slowly increasing speed after it does 
start. The effect resembles the inertia 
of a real train. 

When the throttle is returned to the 
earth position the capacitor discharges 
through the resistor. Because the dis¬ 


charge curve is the inverse of the 
charging curve, the thyristor ceases to 
fire when the voltage is still dropping 
at a relatively rapid rate. Thus the time 
taken for the train to slow down and 
stop is relatively short compared with 
the time taken to speed up. 

This is not realistic enough, and some 
provision must be made to slow down 
the discharge of the capacitor, This is 
done by including a diode, D, in series 
with the resistor as in figure 3(c). 

When the throttle is set to the 
required speed, the capacitor charges up 
through the diode, which is biased in 
the forward direction and has little re¬ 
sistance. The starting inertia is there¬ 
fore almost unaffected by the use of the 
diode. 

When the throttle is returned to zero, 
however, the diode is biased in the re¬ 
verse direction by the charge on the 
capacitor. It has a high resistance and 
the time for the capacitor to discharge 
is considerably increased. This gives a 
very long “free-wheeling” distance for 
the train. 


ROYAL 

TRANSOCEANIC 


Standard broadcast and seven 
electrically bandspread short- 
waves. Spares and accessories 
available from stock. 

THE WORLD'S 

MOST POWERFUL TRANSISTOR RADIO 

Available from 

0 SYDNEY: FARMER'S • MELBOURNE: MYER'S • ADELAIDE: MYER'S 
« BRISBANE: ERIC ANDERSON'S 0 CANBERRA: DAVID JONES 

0 HOBART: JESSUP'S # LAUNCESTON: JESSOP'S 0 PERTH: MUSGROVE'S 

Sole Agents for Australia 

UNITED AUSTRALIA CO. PTY. LTD. 

435 HAY STREET, SUBIACO, W.A. 
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NOW AVAILABLE IN AUSTRALIA .... 
HIGH QUALITY TERMINALS, PLUGS AND 
SOCKETS MADE BY THE FAMOUS 

KARL JUNG 

ELEKTROTECHNISCHE FABRIK 

Sometimes a range of products attracts the attention of the 
professional engineer — good design and painstaking en¬ 
gineering are evident at a glance. KARL JUNG terminals, 
banana plugs and sockets are in this category . . . and they're 
modestly priced! All terminals are fabricated from solid brass 
and nickel plated; connection may be made by 4 mm. 
banana plugs, spades or wire. Colors include red, black, 
green, blue, yellow and white . . . ratings are from 6 to 
100 amps. Banana plugs range in size from 2.6 to 3, 3.5 
and 4 mm. Karl Jung terminals, plugs and sockets add the 
"final touch" to finely engineered equipment. Write for 
complete catalogues. 


Trade prices: Banana plug No. 3999 7c. Banana plug No. 
3986 11c. Connector No. 3099K 7c. Terminal No. 024 7c. 
Ins. Terminal No. 025 11c. Terminal No. 051 16c. Ins. Terminal 
No. 052 19c. Ins. Terminal No. 058 27c. Solid brass terminal 
No. 061 91c. Ins. Terminal No. 064 56c. Sales Tax has been 
excluded. 





Sales Tax where applicable 12^%. FREIGHT EXTRA! 


ALL THE ABOVE ARE AVAILABLE IN 3-PHASE COMBINATION. PRICES ON APPLICATION 


Y. LTD. 

PHONE 323731 


Distributed in Australia by:— 

ACME ENGINEERING CO. PTY. LTD. 

132 Burwood Rd., Burwood, Victoria. Tel. 28 5511 
Interstate Distributors: 

N.S.W. 4 A.C.T.— A. E. Ackland Pty. Ltd. Tel. 51 4256. Vic.— Acme 
Engineering Co. Pty. Ltd. Tel. 28 5511 A. E. Ackland Pry Ltd. Tel. 

34 2684. Old.— P. H. Phillips Pty. Ltd. Tel. 58 2011. S.A.— Neil 
Muller Pty. Ltd. Tel. 71 1162. W.A.— C. L. Sewell Ply. Ltd. Tel. 
”” 30 3442. Tas.— W. P. Martin Pty. Ltd. Tel Laun. 2 2844. Hob. 34 2811. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiii 


VOLTAC 


F °SLIDUP' f Variable Autotransformers 


TYPE 

In V 

Out V 

Current 

CAP. VA 

PRICE 

Sales Tax Extra 

PI Panel Mounting 

230 

0.260 

0.5 Amps 

100 

$8.80 

BP3 



1.5 Amps 

300 

$14.60 

BP5 

ft 


2.5 Amps 

500 

$17.25 

SB5 Bench Mounting 

ft 

ft 

5.0 Amps 

1000 

$23.40 

SB 10 


•t 

10.0 Amps 

2000 

$45.25 

B15 

ft 

ft 

15.0 Amps 

3000 

$53.10 

B25 


•• 

25.0 Amps 

5000 

$99.50 
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In figure 3(d), a variable resistor, Rb, 
has been added in parallel with the 
capacitor to give a more realistic “brak¬ 
ing” of a train. It has little effect on 
the starting inertia of a train, but limits 
the free-wheeling distance when the 
throttle is returned to zero. The brake 
is “applied” by reducing the value of 
resistance, which shortens the discharge 
time of the capacitor and gives a de¬ 
creased stopping distance with the 
appearance of braking. 

The “braking” of the train is achieved 
simply by removing the supply voltage 
from the track, either rapidly or slowly. 
Because of the low actual inertia of 
model trains, this is quite sufficient. It 
is not necessary to perform so-called 
“dynamic braking” by applying either a 
short-circuit or a reversed supply to the 
track. 

A series of switched resistors may be 
used in place of the pot to give a step- 
type control. A short-circuit may even 
be provided to give instantaneous stop¬ 
ping where protection of valuable 
models is deemed to be more important 
than absolute realism. 

The circuits of figure 3 can also be 
used in the base circuit of a transistor 
controller to give a more realistic con¬ 
trol. This will nevertheless not be as 
effective as the thyristor controller, par¬ 
ticularly at slow speeds. 

The final oircult of the new controller 
is shown in the main diagram. 

As may be seen, it is a development 
from the circuit of last month. The thy¬ 
ristor used is again the new G-E 
economy type C106Y1. 

No power unit has been included in 
the design as most enthusiasts will 
already have a suitable transformer and 
rectifier unit. If a traiin is to attain very 
ligh speeds an output voltage from the 
power unit of 15 to 17 volts will be 
leeded. However, With -the normal 12 
/olts supply, a top scale speed in excess 
>f 60 miiles per hour is possible. 

The circuit of this controller, like that 
>f the first unit, includes components 
or transient suppression, overload pro- 
ection, and control. The suppression and 
>rotection circuits are, in fact, the same 
is those used in the simple controller, 
ind their operation is identical. 

The diode, the 0.47uF capacitor and 
he IK resistor are in the cathode 
:rrcuit of the thyristor to remove the 
ransients which may be generated in 
he motor. The diode removes negative 
pikes, while other transients charge up 
he capacitor which then discharges 
apidly through the resistor. Transient 
uppression is neoessary to prevent false 
iring of the thyristor, which would 
make speed regulation very erratic. 

The gate circuit of the thyristor com- 
■ni'ses a phase control circuit of the 
ype shown in figure 1(d) plus an inertia 
ircuit similar to that of figure 3(d), 
pplied through a transistor in the 
milter follower configuration. 

If the transistor and its associated 
ormponents were omitted, the thyristor 
ould be made to fire at different times 
o give speed control by adjusting the 
M pre-set variable resistor. This is set, 
owever, so that the thyristor is only 
ust firing during the input pulses, in 
pich Case negligible power reaches the 
rain. 

If a further voltage is addled to that 
cross the capacitor in the gate circuit, 
le thyristor will fire and the train will 
e able to move. The additional voltage 



ZERO FUSE HOLDER 



It should he an easy job to 
duplicate the prototype unit 
using the above wiring dia¬ 
gram and photograph as a 
guide. The photograph over¬ 
leaf should also be of assist¬ 
ance . 


VEROBOARD 

Larger shipments 

have enabled us to reduce 

prices! 

Contact your usual 
supplier. 

Distributed by 

E.M.I. (Aust.) Ltd., 

301 Castlereagh Street, 
SYDNEY. 20912. 


Another G. E. device 
for Electronics Aust. 
projects %. y 


CI06YI 

fully encapsulated 

SCR 30v 2A 

$ 1.32 ru j*St* 


• ST2 Dioc. $1.30 • SC40D Trioc $7.40 

• 2N2160 UJT $1.79 • SC45D Triac $8.60 

• 2N2646 UJT $1.35 • C20D SCR $3.80 

(Plus 12± per cent Sales Tax) 

Available from Radio Trade Houses 
Everywhere 

WATKIN WYNNE PTY. LTD. 

32 Falcon St., Crow's Nest, N.S.W. 
Ph.: 43-2107, 43-1912. P.O. Box 318 
Crow's Nest. 
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The DX11 is a Dynamic Cardioid Microphone 
complete with a reverberation-effect 
(Echo-Mike) control. Echo can be varied from 

0 to seconds and can be controlled during 
the time the microphone is being used. 

Its excellent cardioid pattern reduces 
feedback to a minimum and it can be 

mounted on a stand with a quick-disconnect 
adaptor or it may be held in the hand. 

The microphone matches high or low- 
impedance amplifiers and with its built-in 

battery is completely self-contained. 




3X11 


Dynamic Echo 
Microphone 


A WINNING HAND 
—ALL ACES 


Please telephone for full technical information 
Engineering Products Division of 

AMALGAMATED 



WIRELESS (AUSTRALASIA) LTD. 

47 YORK STREET, SYDNEY—2 0233 


MELBOURNE 
67 9161 


BRISBANE 
4 1631 


ADELAIDE 
51 0111 


PERTH 
28 3425 


LAUNCESTON 
2 1804 


88 


ELECTRONICS Australia, March, 7 967 














Visible in this shot is the 
sprung lever attached to the 
brake control spindle. 

is derived from the inertia circuit via 
the NPN transistor. When a voltage is 
applied to the base of the transistor, it 
conducts and a current flows through 
the diode to develop a voltage across 
the 10K resistor in the gate circuit. 
This voltage will be similar to the 
voltage at the base of the transistor. 

The diode is included in the emitter 
circuit of the transistor to protect it 
against any possible breakdown of the 
base-emitter junction due to a high 
reverse voltage. Without the diode, the 
emitter is held at some mean positive 
potential determined by the phase con¬ 
trol components of the thyristor gate 
circuit. 

If the base of the transistor is taken 
to a lower potential, when the brake 
is applied for example, the reverse break¬ 
down voltage may be exceeded. However, 
the diode which is included in the 
circuit is reverse biased under these 
conditions, and protects the junction by 
acting as a very high resistance in 
series with the emitter. 

The base circuit of the transistor is 



SEMI-CON D UCTORS 
7 Thyristor, type C106Y1. 

1 Transistor, type BC108. 

3 Diodes, types OA91, IN60A, or 
similar. 


very similar to that in figure 3(d). The 
variable speed control, or THROTTLE, 
has a pre-set resistor in series to deter¬ 
mine the maximum speed The resistor 
in series with the diode gives the simu¬ 
lated starting inertia, and is pre-set as 
an “acceleration” adjustment. 

The resistors in parallel with the 
capacitor form the braking circuit. The 
Variable resistor, or BRAKE, has a pre¬ 
set resistor in series to limit the braking 
distance according to whether realism or 
emergency braking is required. A IK 
resistor is included in series with the 
base lead to ensure that the base 
current cannot exceed a safe value. 

When the load on the model-train 
motor changes, the back EMF generated 
varies the voltage developed across the 
cathode components. This alters the 
voltage between the gate and the cathode 
of the thvristor, modifying the firing 
angle to give a nearly constant torque. 
The engine is thus able to run at an 
almost constant speed under changing 
load conditions. 

Protection against overload is provided 
by the three-ohm resistor, the 12-volt 
lamp and the two-amp fuse. The resistor 
limits the short surge current to less than 
five amps which is wiit'hin the capabilities 
of the thyristor. The lamp takes a short 
time to warm up, but it limits the steady 
current in the track to less than two 
amps which is the DC rating of the 
thyristor. If a short circuit is held across 
the track, no damage can be done to the 
thyristor. The fuse limits the steady cur¬ 
rent through the thyristor to protect it 
against internal faults. 

The RF choke and the 0.47uF capaci¬ 
tor (marked in the circuit with asterisks) 
are included on the assumption that 
several controllers will use a common 
power unit. If they are left out of the 
circuit, firing pulses from one control 
unit could be fed via the internal im¬ 
pedance of the power unit to trigger 
other controllers. If each controller has 
a separate power unit, the filter com¬ 
ponents may be omitted, 

Our model of the controller was con¬ 
structed on a panel six inches by five 
and a half inches, with a maximum 


1 Front panel, 6in x 5\in, or as 
required . 

1 Bracket (see text). 

1 Lever, approx. 2\in x \in. 

1 Expansion spring. 

1 Toggle switch, DPDT. 

1 Fuse holder. 

1 2-amp fuse. 

1 Large bezel assembly. 

1 12-volt 18-watt lamp. 

1 RF choke (see text). 

1 20-pair length of miniature 
resistor panel. 

2 Control knobs, or handles, as 
required. 


depth behind the panel of three inches. 
The size and layout are not critical, and 
enthusiasts will probably construct a 
unit to their own requirements. We used 
normal large pointer knobs for the con¬ 
trols, but if more realistic handles are 
required, these should not be difficult 
to obtain or to manufacture. 

When developing this controller, it was 
decided to make the brake feel more 
realistic. Only part of the travel of the 
brake resistor is used to give the control 
a more natural action, and a lever and 
spring are used to return the control to 
the start when released. The force of the 
9pring opposes the movement of the con¬ 
trol, and makes it feel as if it is doing 
something. 

If it is desired to make the brake con¬ 
trol operate over a full 300 degrees 
travel instead of with this limited action, 
a 50K variable resistor should be used. 

The brake potentiometer is mounted 
on a bracket to allow the lever to be 
fastened to the spindle behind the panel. 
The bracket and lever can be seen in the 
photograph. The bracket consists of a 
strip of aluminium bent in two right 
angles to support the potentiometer about 
one inch from the panel. 

The lever consists of a strip of brass 
sweated on to the brass insert from a 
broken control knob. Two expansion 


CAPACITORS 

1 0.15uF. 

3 0.47uF (see text). 

1 lOOOuF, 25 V. 

RESISTORS 

1 3 ohms, 10 watt. 

2 1K, £ watt. 

1 IK wire-wound pot. 

2 4.7K pre-set pot. 

2 10K, i watt. 

1 20K pre-set pot. 

1 100K lin pot. 

1 1M pre-set pot. 

MISCELLANEOUS 
Nuts, bolts, washers, wire, solder, 
insulating sleeving, etc. 


Explore new fields 
of Hi-Fi with 



1967 edition, now released. Review of 
the year's audio news. Australian 
Music and Record Reviews. Complete 
guide to amplifiers and speakers. 
Room acoustics. Hi-Fi Workshop. 
Stereo decor, and many other new 
features. $1.00 

THE AGE: 

KEITH WINSER 
PUBLICATIONS 
233 Collins Street, Melbourne 
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MODEL MB 215 MODEL MB 301 

Dynamic; directional cardiod. Fre- Dynamic Studio Ribbon, Cardiod. Fre¬ 
quency response 50 — 18,000 cps + or quency response 40 — 18,000 cps -f- or 
— 2 D.B. Impedance 200 ohms. Price —2.5 D.B. Impedance 200 ohms Price 
$70.50 incl. tax. on application. 

Model MB250TR High and Low impedance directional cardiod ideal for use with high quality tape recorders. Price $20 incl. tax. 
Model MBI50TR High and Low impedance omni-directional. Price $14 incl. tax. 

These high quality microphones are manufactured in Western Germany and are as supplied' +o broadcasting and T.V. studios, 
throughout the world. 

Stereo Headphones also available—full technical details sent on request. 

*■»-. COMTEL INTERNATIONAL 

(VIC.) PTY. LTD. 

17 Rokeby Street, Collingwood, Vic. 

Trade inquiries: Invited from all States, Phone Melbourne 41-1478 


MODEL MB 101 

Dynamic Moving Coil omni-directional 
frequency response 40 — 18,000 cps + 
or—2 D.B. Also available with directional 
characteristics. Price $62 incl. tax. 



OF OUTSTANDING QUALITY 


MICROPHONES 


STEREOPHONIC HI-FI AMPLIFIER 
plus TAPE RECORDER combined 

AS A HI-FI STEREO AMPLIFIER . . . 

Freq. response 20-20,000 cps. Separate treble and bass, giving boost and cut (+12 Db. —14 Db.). 10W music 

power per channel. (6W RMS per channel). Input for mic and ceramic P.U. Output impedance 7-15 ohms. 

AS A STEREO/MONO TAPE RECORDER 


• 3 speeds. 

• Response 35-18,000 c.p.s. 

• Separate treble and bass. 

• Push-button operation. 

• Wow. flutter less than .15%. 



• 7in spools. 

• Beautifully styled timber cabinet. 

• Meter level indicator. 

• Position for 3rd head. 

• Monitoring through speakers. 


Model TR9 Stereo 

PRICE $216.00 Price includes two dynamic mics, tape and spool. 


Fully transistorised, transformerless output. Two built-in speakers. Price with two bookshelf speakers is $268.00. 
Garrard changer fitted with ceramic cartridge in matching portable cabinet. $57.00. Call in and hear, before 
you decide to buy anything else. 


MODEL TR9 MONO 2 Track $149.00 4 Track $157.00 


CLASSIC TAPE RECORDERS 

SALES and SERVICE, 93B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 

Telephone 79-2618 
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springs in parallel are fastened to the 
end of the lever and anchored to the 
corner of the bracket so that the springs 
clear the end of the bracket. Naturally, 
this fs only one possible arrangement; 
the mechanically minded constructor 
will no doubt be able to devise his own. 

The layout photographs and the wiring 
diagram of figure 4, show the arrange¬ 
ment of the components on the panel. 
Those on the component board should 
be mounted before it is fixed to the 
panel. As the overload lamp should last 
indefinitely, it is wired directly into the 
circuit using 16 or 18 SWG tinned cap¬ 
per wire to support the lamp firmly be¬ 
hind the bezel. 

The C106Y1 economy thyristor may 
be ordered via local parts suppliers from 
Watkin Wynne Pty. Ltd., of 32 Falcon 
Street, Crow’s Nest, N.S.W. 

The RF choke used is similar to that 
used in last month’s model. It consists 
of 50 to 60 turns of 24 or 26 SWG 
enamelled wire on a suitable piece of 
ferrite rod. The first turn is anchored 
with insulating tape, and the other turns 
wound on. The final assembly is then 
wrapped in more tape. The ends of the 
wire should be scraped clean and tinned 
before the choke is soldered directly on 
to the component board. 

When connecting the components, par¬ 
ticularly the semiconductors, care must 
be taken not to damage them. Leads 
should be bent no nearer than 3/16th 
of an inch from the body, and they 
must be held in wiring pliers while 
being soldered to the board. The soldier¬ 
ing iron should be as hot as possible 
to ensure that the joint is made quickly. 

The arrangement of the pre-set con¬ 
trols on the panel can be seen in the 
wiring diagram. The numbers after 
the function of each control refer to the 
correct sequence of adjustment. 

A closed loop of track will be needed 
for the adjustment procedure. Before 
starting to adijust the controls, set all 
of them fully anti-clockwise as viewed 
from the side away from the component 
board. As all model-train locos have 
their own characteristics, it is advisable 
to check each setting with the various 
trains to be used. 

The first adjustment is to set the zero 
speed preset for zero speed with all 
locos, with the throttle at minimum. 

Before connecting the power unit, 
place a loco on the closed loop, making 
sure the throttle is set at zero. When 
the power is applied, the engine will 
move round the loop. Turn the “zero 
speed” control clockwise until the engine 
stops and advance the control about 30 
degrees further. Try all other locos 
on the loop to ensure that none of 
them moves. Should any move, re¬ 
adjust the control. 

To set the “maximum speed” control, 
select two fixed points a known dis¬ 
tance apart on the closed loop. The 
time to travel between these paints at 
the desired maximum speed should then 
be calculated. With the fastest engine 
on the loop, rotate the throttle to maxi¬ 
mum, and time the engine over the 
measured distance. 

If the time is too short, reduce the 
supply voltage. If it is too long, ad¬ 
vance the pre-set control slowly, timing 
t!he engine as it passes the pre-determ in ed 
points, until the desired speed is ob¬ 
tained. It may be necesary to increase 
the supply voltage if a very high top 
speed is required. However the input 


voltage should not exceed 17V RMS, 
measured at the rectifier input 
The “acceleration” control should be 
set according to personal requirements, 
as a wide range of acceleration is pos¬ 
sible. The fastest rate allows an im¬ 
mediate start at the speed set by the 
throttle. The slowest rate allows a 
pause of several seconds before the train 
starts to move even when the throttle 
is wide open. This is followed by a 
slow acceleration to the speed deter¬ 
mined by the throttle. 

The “acceleration” pre-set control is 
set by measuring the time taken (or the 
distance covered) by a train in starting 
from rest until the maximum speed is 
attained after the throttle is turned to 
maximum. The control should be ad¬ 
vanced in a clockwise direction between 
measurements until the desired effect 
is obtained. This adjustment increases 
the apparent “inertia” of the train. 

The “braking distance” control is set 
in a similar manner. A train can be 
stopped instantaneously if desired, or it 
can take up to about eight (actual) feet 
to step a train from maximum speed. 

The train should be allowed to accel¬ 
erate to the maximum speed, the throttle 
returned to zero and the brake applied 
fully. The stopping distance is then 
measured, and the “braking distance” 
control advanced if this distance is too 
short for the required degree of realism. 

We hope that this thyristor controller 
will be sufficiently realistic for most 
enthusiasts, and not too complex in 
design, construction or adjustment. Op¬ 
erators should find the dual-control sys¬ 
tem very interesting and something new 
to get the “feel” of. Q 

Compact Solutions 

with Ledex . .. 

SkgUESS ROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

JL&ZZ&g CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to . . . 

MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. Phone 67 9161. 

HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 3 3836. LAUNCESTON. 

Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. ADELAIDE: Newton 

McLaren Ltd., Leigh Street. Phone 510111. BRISBANE: Chandlers Ltd., Albert and Chriotte 

Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William Street. 

Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD 
47 YORK STREET, SYDNEY. 2 0233 
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Stimulating 
Educational! 

Games for 
Thinkers 

m SETS' 




ON-SETS introduces Set Theory with 
a fresh and stimulating approach. Big 
30 game Kit makes Child’s Play (and 
Parents Play) out of the new math. 
Latest rage of the sage age will chal¬ 
lenge all who like brain-to-brain 
combat. Developed by Yale Profes¬ 
sors and NOW available for only 
$8.75 complete (Post paid). Send 
cheque or money order. 

Send 20c foV WFFN PftOOF story 
and get FREE 146-page catalogue on 
Science, Optics, Math for Hobbyists. 

MODERN SCIENCE SUPPLIES 

Dept. E3, Box 3702, G.P.O., Sydney, 
or 85 William St. 31-3922. 
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CHECK THE FEATURES: 

Dynamically balanced low mass pick-up arm stable in all planes—Extremely simple and positive 
arm balancing—Continuously variable tracking force from 0-7 grams_Direct Dial contin¬ 

uously variable Anti Skating compensation—Flawless tracking as low as i gram with automatic 
stop and shut off—Vernier speed adjustment on all standard speeds—Four-pole induction motor 
with special hum shielding and elastic torque suspension — Smooth and constant rotation 
assured by dynamically balanced 7^lb non-ferrous turntable—Vibration free self returning slide 
switch controls—Feather touch Cue Control for manual or automatic play—Manual and auto¬ 
matic single play, plus automatic changer operation—Single play spindle locks on turntable and 
rotates with record—Entire unit suspended in friction-damped rubber cushioned springs to 
eliminate acoustic feedback. 

PRICES 

1019 (without Cartridge) $134.00 

1019/CDS with Crystal Cartridge $145.70 

1019/M44G with Shure Magnetic Cartridge $160.00 
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CONTROL SYSTEMS IN PIPE ORGANS 

Pipe organs with hybrid control system—part electric and 
part pneumatic—are the unlikely subject of this month's 
leading question. 


It came to my notice recently that 
some big pipe organs use a mixture 
of electric and pneumatic controls to 
admit air to the pipes. If they’re 
modem enough to use electric relays 
at all, why not use them exclusively? 

We vaguely remember having answer¬ 
ed a question like this beifore but, if 
we can’t be sure, it’s pretty certain that 
quite a few readers won’t remember hav¬ 
ing seen it, either. 

The other remark we’d like to make 
is that we don’t pretend to be experts 
in this field. All we can do is to pass 
on the explanation which was given to 
us when we asked the very same ques¬ 
tion, some years ago, about the organ 
in St. Andrew’s Cathedral in Sydney. 
The explanation went something like 
this: 

Some kind of a relay system is neces¬ 
sary in any large organ to translate 
operation of the keys, stops and coup¬ 
lers in the console into appropriate 
opening and closing of the valves which 
admit air to individual pipes and pipe 
ranks. 

Before electrical techniques came to 
be understood, the only practical way 
of achieving the desired result was by 
means of pneumatic relay systems. Ope¬ 
ration of the keys, stops and couplers 
in the console caused a change of air 
pressure in small diameter tubes run¬ 
ning away to the main pipe ranks. Here 
the change in air pressure operated 
pneumatic valves which directed air to 
the ranks and pipes at sufficient volume 
and pressure to make them speak. In 
certain cases, additional relay functions 
had to be interposed to secure suffi¬ 
cient “motor” power. 

To those accustomed to seeing elec¬ 
trical relays and wires, the pneumatic 
circuitry, with its tubes, ducts, boxes, 
wood, felt, leather, etc. may look tedious 
and cumbersome but the fact remains 
that the craftsmen of yesteryear solved 
the problems of these materials suffi¬ 
ciently to have come up with systems 
which were commendably reliable, even 
if they were tedious to fabricate and 
somewhat sluggish in their action. 

With the evolution of electrical tech¬ 
niques it became apparent that they 
offered an easier way of transmitting 
basic “signals” from the organist at the 
console to the vicinity of the pipes and 
ranks. In fact, one of the pioneers of 
the technique was the late Hope-Jones, 


father of the Wurlitzer type entertain¬ 
ment organ. 

The story goes that Hope-Jones dis¬ 
played the technique on one occasion 
by playing a recital from a console sited 
temporarily in the yard outside the 
church — thereby demonstrating the 
effectiveness of the electrical control 
system and the potential mobility of an 
organ console connected to the “pipery” 
only by a multi-wire cable. 

However, it equally became apparent 
that, while basic control signals could 
readily be transmitted by electrical 
means to the vicinity of the pipes, it 
was quite another thing to provide 
enough “motor” power to open and close 
valves admitting air to ranks of large 
pipes or even to large individual pipes. 
The size of the contacts, electrical 
relays and the amount of power con¬ 
sumed by them could readily reach 
embarrassing proportions. 

It simply turned out to be easier to 
have the convenient but low energy elec¬ 
trical system operate pneumatic relays 
in the vicinity of the pipe ranks. In this 
area, with a copious supply of com¬ 
pressed air available, and using time- 
proven techniques, the pneumatic sys¬ 
tem could still do a good job. 

What's more, it could do it quietly, 
which couldn’t always be said about high 



“Your face is perfect for tele¬ 
vision dear — 625 lines!* 9 (“TV 
Times 99 ) 


energy electrical relays and circuit 
breakers. 

In short, the hybrid arrangement 
made good sense mechanically and re¬ 
tained the skills of practising organ 
builders. And, in the case of organs 
undergoing re-design, it may well have 
cut corners, in terms of cost. 

Inevitably with passing years and 
changing skills, all-electrical control may 
gradually displace pneumatic but, in the 
meantime, the bulk of the demand for 
organs is being met by pipeless instru¬ 
ments, which are not only all electric 
but all electronic! 

But that’s another subject. 

★ ★ ★ 

As one of your younger readers, 
one of the things that puzzles me fre¬ 
quently is letters like SPST, relating 
lo switches. Does this indicate the 
kind of switch, or what? 

A fair question! 

Usually, there are four letters in the 
group; the first two indicate the number 
of independent circuits the switch can 
control. The last two indicate the order 
of such control. 

Now let’s explain this, in turn. 

In the example you quoted, the 
first two letters “SP” stand for “single¬ 
pole,” indicating that the switch can 
control only what goes on in one 
particular circuit or, more expressly, one 
particular wire in a circuit. 

The remaining two letters “ST” stand 
for “single-throw” and indicate that the 
switch operates to close a circuit in one 
direction of movement only. In other 
words, operated in one direction, it 
closes a circuit; operated in the other 
direction it simply opens the circuit. 

Thus, the four letters SPST mean 
single-pole, single-throw. They des¬ 
cribe a switch which closes a single cir¬ 
cuit when operated in one direction, 
opening the circuit when operated in the 
other. 

The switch on your torch and most 
of the light switches in your house will 
be of this kind. They are wired in only 
one leg of the particular lamp circuit 
(single-pole) and operate simply to open 
and close that circuit (single-throw). 

In power points and power circuits, 
it is generally considered necessary to 
isolate the outlet completely from the 
mains when the switch is in the “off” 
position. To do this, the switch mpst be 
able to control both wires in the circuit, 
therefore needin" two separate sets of 
make and break contacts. In other 
words, it must be a double-pole type. 
However, since it still has only to per¬ 
form a simple make and break function 
for each of these poles, it can be a 
single-throw unit. 

(Continued on page 144.) 
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WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND CHEST 
OF DRAWERS 


GENERAL ACCESSORIES 


Trade Enquiries Invited 


>•118 Clarence Sf. t city, and Liverpool Stores 
443 Concord Road, Rhodes. 73-0211 


Adequate for the education of children. 
Pick up the receiver and dial push 
number desired. 

Price $13.50 per pair 


Please Note: Clarence St., city, and 
Liverpool Stores are open Saturday 
mornings. 


MODEL SB-401 
PLASTIC CABINET 

Complete with 4in speaker. 

Price $4.00 


BELLPHONE 


• Output Power: 8 Watts, 4 Watts per 
channel. • Frequency Response: 60 
to 15,000 cps ± ldb. • Harmonic 
Distortion: Less than 3 per cent. 

• Hum and Noise: 52 db below rated 

output. • Sensitivity: Phono 

(Crystal) lOOmV 250K ohm Tuner 
lOOmV. • Tube Complements: 12AX7 
x 1, 30A5 x 2. 1S315 x 1 (SHicon 
Rectifier). • Dimensions: 9Hn x 6iin 
x 3in. # Weight: 5.11b. 

Price $32.50 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 


All four inputs accept standard two 
circuit Phone Plugs, while the output 
jack accepts a standard circuit Phone 
Pin Plug. 

SPECIFICATIONS: 

• Input Impedance: “Hi” Impedance 
for Crystal Microphone, etc. • Gain: 
Approximately 6 db. • Maximum In¬ 
put Signal: 1.5 volts. • Maximum 
Output Signal: 2.5 volts. • Output 
for Minimum Distortion: 2 volts. 

• Hum: 0. • Battery: 9 volts. 

Price $6.75 


CHEST OF DRAWERS TYPE C.D.4. 

A nvfein x 6Ya in x 11 Vain Galvanised Chest 
containing 4 full-length drawers cahc measuring 
ISYtin x 6%in x 2Vfein. Finished, in blue 
hammertone stoving enamel. $7.00. 


Miniature and handy. Can be used anywhere 
by anybody. Megapet PM-77 Transistor Mega¬ 
phone . . . Transistors: 3 pcs. Battery: Dry Cell 
(UM-)3 8 pcs. Acoustic Range: 100 metres. 

Height: 98 mm. Width 68mm. Overall length: 
170 mm. Weight: 550 g. (with batteries). 

Price $18.90 


CHEST OF DRAWERS 

Three types of Galvanised Chests measuring 
17Vfein x 6 3 />in x 1 min, containing 16 drawers, 
each measuring 6% x 3 3 Ain x 2Vfein. 

• TYPE C.D.l. With 16 undivided drawers, 

$7.00. 

• TYPE C.D.2. With 16 triple compartment 

drawers, $8.00. 

• TYPE C.D.3. With 8 triple compartment 

drawers, and 8 undivided drawers. $8.00. 

The Chests are finished in blue hammertone 
stoving enamel, are complete with identification 
cards and packed in strong corrugated cartons. 
Provision is made for all units to be bolted 

together in tiers. 


MANUALS 

Radio Servicing No. 1 $1.00 

Radio Servicing No. 2. $1.75 

Radio Servicing No 3.$1.50 

Fault Finding. No. 4.$0.88 

Television Servicing No. 1 $1.50 

Television Servicing No. 2.$1.50 

Television Servicing No. 3 $1.00 

Television Servicing No. 4. $1.25 

Philips valve data Book New Issue $3.00. 

25c postage. 


TRANSISTOR MEGAPHONE 


KALTRO SVC 
TV-RADIO 
REMOTE CONTROL 
LISTENER 


TV-Radio Remote Control 
is a combination of an exten- 
speaker and a remote control 
station to regulate the sound of both 
the TV, Radio, Phono, or Hi-Fi set 
and the speaker incorporated in the 
Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, 
or Hi-Fi set without disturbing others 
around you. Unwanted commercials 
can be easily cut off by merely turning 
down the control of the TV-Radio Re¬ 
mote control Listener. A modern 
designed plastic cabinet with easily ad¬ 
justable fingertip controls ideal for 
use In home, office and business. Com¬ 
plete with earphone, 20ft of lead wire 
and installation instructions. 

Price $8.75 


"PIPGRAS" HOLE PUNCHES 

“PIPGRAS” Hole Punches arc made from 
Alloy Tool Steel, and cut clean and accurate 
holes in sheet metal. They make a smooth, 
perfect hole without reaming or filing. 

SCREW TYPE, ROUND 


Supplied with “UNBRAKO" High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 


Type Nominal 

Actual Wafer Pipe 

Pilot 

Price 

No. 

Size 

Size Size (I.D.) 

Drill S.ze 

Each 

32.S 

Viin 

0.507in 

_ 

Viin 

$2.17 

40.S 

%in 

0.618in 

Va in 

5/16in 

$2.17 

48.S 

%in 

0.742in 

%in 

5/16in 

$2.80 

56.S 

%in 

0.884in 

Vi in 

%in 

$3.80 

64.S 

lin 

1.008in 

_ 

3 /«in 

$4.10 

72.S 

min 

1.133in 

*/4in 

■Vfein 

$4.53 

76.S 

1/3/ 16in 

1.172in 

_ 

%in 

$4.53 

80.S 

min 

1.258in 

— 

4fcin 

$4.97 

88.S 

14tin 

1.382in 

lin 

7/16in 

$5.97 


With Heat Treated, High Tensile Steel Hex. 
Head Bolt and Nut. 


Cut holes in sheet metal up to 16 gauge. 
96. S 1 Vi in 1.512in — 9/16in $6.68 

112.5 min 1.762ln min 9/I6in $7.60 

128.5 • 2in 2.014in IViin 9/16in $8.33 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


PHOTO-TIMER AND DARKROOM SWITCHBOARD 



Mr Imants Dute, of 4 Timaru Street, Turramurra, 
N.S.W., has modified the photo-timer described in our 
August, 1964, issue, so that it also functions as a dark¬ 
room switchboard. He writes: 

“I have not yet found a commercially made timer 
to my satisfaction which is within my price range, so 1 
decided to tackle the project described in your August, 
1964, issue. I was interested in a timer which did not 
tick, so this seemed to be just the thing. 

“As I am very much concerned with the practical 
aspects of darkroom work — mainly because of lack of 
space and first-class facilities — I extended the timer 
to include a full switchboard for the darkroom. 

On this switchboard, I included the following extra 
items: 

(1) An ON-OFF switch for the timer. 

(2) Socket and switch for a white light. 

(3) Socket and switch for a safelamp. 

“I also made some structural rearrangements, such 
as different type of cabinet, switches, and a dial below 
the face of the timer, with only the knob protruding, 
and a window exposing the scale. 

“I also relocated the “foot switch” terminals — 
although I do not use a foot-switch, I use a remotely 
controlled hand switch which clips on to the side of the 
enlarger board. The accompanying diagrams show the 
general appearance of the finished timer. The circuit 
is basically the same as the one published by you, 
but includes my own switching arrangements. 

“The extra switches and the sockets and switches 
for the white light and safelamp are all wired into the 
mains lead in parallel with the transformer primary. 

With this rearranged wiring scheme, I can also use 
the enlarger socket as an auxiliary power source for 
other mains operated equipment (e.g., slide projector) 
when the need arises. 

(EDITOR’S NOTE. Copies of the August, 1964 
issue, in which the original article appeared are still 
available, price 45c.) 


Suggested layout of front and rear panels . 


PERSPEX "DISH" 




Above: Construction of the timing scale . 
Below: Showing how the additional swit¬ 
ches and sockets are wired into the ori¬ 
ginal circuit. 
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CHOOSE THE BEST 
CHOOSE GOODMAMS 

12 INCH HIGH FIDELITY LOUDSPEAKERS 


Goodmans loudspeakers possess an envied Tradition of 
Excellence, earned by setting the very highest stan¬ 
dards: of impeccable performance, enduring reliability, 
flawless reproduction and outstanding value. 

Goodmans range of 12" High Fidelity loudspeakers 
includes AXIOM 201; AXIOM 301, the world’s largest- 
selling 12" High Fidelity loudspeaker; TRIAXIOM 212c 
and 1220c—each the best in its class. 

Just look at these features— 

ALL MODELS 

A pure plastic roll suspension for the moving assembly, 
providing great strength and excellent acoustic termina¬ 
tion, and allowing long and linear excursion, reducing 
distortion to new, low limits. 

A pressure diecast chassis, in which open construction 
and high rigidity are combined to give positive align¬ 
ment of all parts and to minimise chassis resonances. 


Smart new hammered grey finish. 

AXIOM 201 and 301 

® Twin diaphragms—with automatic crossover from 
the 12" base cone to the smaller high stability plastic 
terminated inner cone. 

® Long throw aluminium voice coil suspended in a 
massive FEROBA 11 magnet system. 

TRIAXIOM 212c and 1220c 

® Twin cones, plus high efficiency HF pressure unit, 
in one compact unit. Built-in crossover and attenu¬ 
ator, on flying lead, for high frequency level 
balancing. 

$ A full sized 12" Superfoam patented diaphragm for 
rich tone bass. 

The results speak for themselves. Hear them soon. 


THE FULL RANGE HIGH FIDELITY LOUDSPEAKERS 



AXIOM 201 

12 inch-15 watt-15 ohms 
Frequency range: 
30-16,000 c/s 

$53.60 


TRIAXIOM 212c 

12 inch-15 watt-15 ohms 
Frequency range: 
30-20,000 c/s 

$78.35 



AXIOM 301 

12 inch-20 watt-15 ohms 
Frequency range: 
30-16,000 c/s 

$77.25 


TRIAXIOM 1220c 

12 inch-20 watt-15 ohms 
Frequency range: 
30-20,000 c/s 

$95.80 


For illustrated literature, write to your State Distributor (below) or to the sole Australian Agent :— 


BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephone 29-1571 

Interstate Representatives: VIC. D. G. Lockwood & Co. Pty. Ltd., 810 Glenferrie Rd., Hawthorn . . . OLD. A. E. 
Harrold Pty. Ltd., 23 Charlotte St., Brisbane . . . SOUTH AUST. Stephen & Company, 53 Wyatt St., Adelaide . . . 
WEST AUST. 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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A READER BUILT IT ... Continued 

SIMPLE SOIL-MOISTURE METER 

A simple ohmmeter circuit which takes the guesswork 
out of lawn watering has been built by one of our younger 
readers, Robert McKinney, aged 14, of 81 Stafford St., Kings- 
wood, N.S.W. While the idea of measuring soil conductivity 
is not new, his adaption of the idea in this application may 
be of interest to some of our readers. 
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HUM BUCKING DEVICE 

In an old edition of an English 
magazine, the “Radio Constructor” of 
June 1963, I came across an interesting 
idea for “hum-bucking” in the front end 
of high gain amplifiers. The circuitry, 
although quite simple, may prove handy 
to other readers of your magazine, in 
cases of persistent hum troubles with 
equipment operated from the 50Hz 
power mains. 

From the circuit it can be seen that, 
in addition to a conventional heater/ 
cathode hum balancing control across 
the filament winding, there are two extra 
potentiometers which connect back to 
the grid of the input valve. 

The 100 ohm potentiometer is used 
to cancel “in phase” hum which may 
be present at the grid of the valve. The 
100K potentiometer and the two .02mfd 
capacitors form a phase shift network 
and this potentiometer is used to cancel 
any “out of phase” hum on the grid oi 
the valve. 

Though I have not tried the idea 
personally, it has been suggested that 
this arrangement could be most useful 
if applied to the first vertical amplifier 
valve in an oscilloscope, since it would 
enable hum present in the wiring to 
equipment under test to be neutralised. 
For this purpose the in-phase and out-of 
phase hum pots, would need to be 
readily accessible. 

(K.J., Belrose, N.S.W.) 
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“This handy moisture meter will help 
you to determine just how much water 
the soil needs at any time. It will thus 
take some of the guesswork (and un¬ 
necessary work) out of the job of water¬ 
ing the lawn. Essentially a simple ohm- 
meter, the unit works on the principle 
that the wetter the soil, the lower its 
resistance becomes. A miniature 0-lmA 
meter is the heart of the device. The 
circuit shown functions as an effective 
soil resistance indicator. 

“The construction is simple, the circuit 
fitting into a small aluminium box. Lead 
lengths and component placing are not 
critical. The probe is made from two 
lengths of coathanger wire (without 
paint) and a piece of plastic or other 
insulating material. Construction details 
are shown in the diagram. A length of 
cord connects the probe to the meter 
box by a phone plug. 

“Before the soil moisture meter can j 
be put to use, it must first be calibrated. 
This is done in the following manner, i 
“Just after watering the lawn or I 
garden, insert the prongs of the probe 
about two inches into the ground. R13 
is then adjusted until the meter reads 
eight-tenths of full scale (0.8mA). After 
this adjustment has been carried out, it 
is a good idea to put calibration marks 
on the shaft of R13 and the mounting 
panel, in case the shaft is moved 
accidentally. 

“To determine whether the ground 
needs watering again, insert the probe at 
several different points of the ground 
and take readings by depressing SI. If 
most readings indicate much less than 
.8mA, the soil needs water. Conversely, 
readings close to or more than 0.8mA 
indicate that no watering is necessary. 

“Readings will, of course, vary with 
different types of soil, because of varying 
conductivity. Anybody wishing to use 
the meter on different kinds of soil, 
or in garden areas requiring different 
amounts of water, will need more than 
one calibration point. In such cases, it 
would probably be more convenient to 
use a potentiometer with a pointer and 
scale rather than a screwdriver adjusted 
type. The appropriate calibration read¬ 
ings could be jotted down on the side 
of the box.” S 

ERRATA AND NOTES 

Thyristor Train Controllers, February 
and March, 1966. After the second 
of these articles was set in print for 
this issue, we learned from Austra¬ 
lian General Electrical Pty. Ltd. that 
the C106Y1 thyristor is in temporary 
short supply. Intending constructors 
of either unit are therefore advised to 
order the 100-volt equivalent thyris¬ 
tor, type C106A1. Supplies of the lat¬ 
ter may be ordered from Watkin 
Wynne Pty. Ltd., of 32 Falcon Street, 
Crow’s Nest, N.S.W. 

Fet Audio preamp, January, 1967. 
Alternate transistor to BC108, in parts 
list, should be 2N3565 not 2N4360. 


CLASSIC 

TAPE 

RECORDERS 


MAGNETIC TAPE DIRECT 

from U.S.A. 

GUARANTEED QUALITY 

Money back if not satisfied. 

LOWEST PRICED 

tape in Australia. 

ALL POLYESTER BASE 

Except 7in 1200ft which is avail¬ 
able in both. Acetate and Polyes- 


ter. 

$ 

7in 1200ft Polyester .. 

.. 2.25 

7in 1200ft Acetate . . . . 

.. 2.00 

7in 1800ft Polyester 

.. 3.50 

7in 2400ft Polyester . . 

. . 4.50 

5!in 1200ft Polyester .. 

.. 3.30 

5$in 1800ft Polyester . . 

.. 3.90 

5in 600ft Polyester . . . . 

.. 1.60 

5in 900ft Polyester . . . . 

.. 2.00 

5in 1200ft Polyester .. 

.. 2.80 

3£in 600 Polyester . . . . 

. . 1.80 

3in 150ft Polyester .. . 

. .56 

3in 225ft Polyester .. . 

. .60 

3in 300ft Polyester. 

. .96 

2Jin 300ft Polyester .. . 

. .96 

7in Empty spool, boxed 

. .75 

5in Empty spool, boxed 

.55 

3in Empty spool, boxed . 

. .25 

Leader tape 1 cent per 

foot 

SPECIAL OFFER 


When buying 10 reels of 

7in or 

5in tape you will receive 

one 3in 

FREQUENCY TEST TAPE 

FREE 


40-14000 cps. for tape head align¬ 
ment and frequency response test. 

SPECIAL DISCOUNT 

10 per cent reduction when buying 
5 reels or over of any mixed size. 
Postage, packing N.S.W. 50 cents, 
other States 80c. 

CLASSIC TAPE RECORDERS 

938 LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 
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DISC-RECORD STUDIOS 

Come now to DISC-RECORD STUDIOS’ NEW Ultra-Modern Centre at 
Shop 20, Southside Plaza, Prince’s Highway, Rockdale. N.S.W. (New extended 
trading hours 9,30 a.m. till 5.45 p.m, Monday to Saturday.) Phones 58-8958 
and 599-1821. 

PLEASE NOTE: All activities have now been transferred from Willison Road, 
Carlton. 


FISHER EQUIPMENT IS FOR PERSONS WHO CAN AFFORD THE BEST 



ELAC TURNTABLES 



The Fisher XP-5/XP-6 Uitracompact/ 
3-Way Free-Piston Loudspeaker 
System 



The Fisher X-100-A 40-Watt Stereo 
Control-Amplifier 


INTRODUCING Sydney's First 
Pre-recorded Tape Bar 

STEREO or MONO TAPES 

Yes, you can select from a large 
selection and you can hear by head¬ 
phone. 

Now Available! Australian made Pre- 
Recorder Tapes, Stereo or Mono. 


BUYING A TAPE RECORDER! 

Then come see us and we have a 
complete range of 2 track, 4 track 
stereo and mono tape recorders. We 
sell at best prices. Disc-Record 
Studios is the Home of After Sale 
Service. 


You will find the largest range of 
accessories for your Hi-Fi and tape 
recorder such as Microphones, Cart¬ 
ridges, Plug and Sockets, Leads, etc. 
In fact you name, we should have if. 


HEAR FISHER Amplifiers, Speakers, 
ELAC turntables, Brennell Tape 
Decks in your home through DISC- 
RECORD STUDIOS’ EXCLUSIVE 
home demo. Service. Just phone, 
write or call DISC-RECORD 
STUDIOS NOW. 


SYDNEY'S BEST REPAIR SERVICE 

For your Hi-Fi Equipment, Radios, 
Tape-Recorders, P.A., in fact any¬ 
thing Audio. Free pick-up within five 
miles. 

All work covered by guarantee. 


OFFICIAL AGENTS: 


ij DISC-RECORD STUDIOS j 

ANNOUNCE SPECIAL SERVICES ! 
AVAILABLE TO YOU j 

!; These include: The Mobile Studio; 
;; Recordings of Weddings, Business; 

;| Conventions, School Concerts,;! 
<! Church Recordings, bands, etc. !| 
!; These can be produced on Tape,!; 
!; Direct Playback, or Pressed Disc.;; 

;! ENQUIRE AT ANY OFFICIAL!! 
<! AGENCIES, TAPE TO DISC.!; 
!; ALSO LEAVE YOUR TAPES. ![ 

!; WE SELL ;j 

;! OKI — DUAL — STAR — ELAC !! 
;! — SONY — AKAI — BASF — l! 
;! WATTS — NIKKO — SHURE — j! 
!; FISHER — INSTROL — GOLD-;! 
;; RING — PEERLESS — LAB- 
!; CRAFT — SONOCOLOR —I 1 
!: HANIMEX — MAGNECORD — J[ 
j! BRENNELL PRODUCTS. ![ 


Make your own records out of your 
best tape, using our tape-to-disc ser¬ 
vice of Disc-Record studios. 


SIZE 

R.P.M. 

Max. Time 

$ 

7in 

45/33.1/3 

12 mins. 

4.00 

lOin 

33.1/3 

15 mins. 

6.00 

12in 

33.1/3 

44 mins. 

8.00 

Mail 

order clients send remittance. 

plus 50c 

Post., Pack., Insurance, 
N.S.W . 

» to Box 77, 

Rockdale, 


Or leave your tapes at your nearest 
agent. (Listed below.) 


LOOK! 

PRE-RECORDED TAPES 

JOIN OUR CLUB and you will save S 
and you will have the best selection of 
PRE-RECORDED Stereo/Mono Tapes in Aus¬ 
tralia to select from. Over 36 labels, which 
includes COMMAND, LONDON, KAPP EPIC. 
CAPITOL, ANGLE, IMPULSE, RCA, 
CAMDEN W.B., A.B.C., PARAMOUNT, 

20TH CENTURY FOX, etc. 

Over 10,000 tiltes to be offered in the next 
12 months. 

OTHER BENEFITS INCLUDE: Monthly 
Magazine, Special Concession on the buying 
• of ail your Tape Recorders, Hi-Fi Equipment, 
etc., also first Release News of Pre-recorded 
Tapes. 

Write now or call at 

SONIC PRE-RECORDED TAPE 
SERVICE 

P.O. BOX 162, ROCKDALE. N.S.W. 
PHONE 58-8958. 

SHOP 20, SOUTHSIDE PLAZA, 
ROCKDALE, N.S.W. 

! HOW MUCH ARE YOU SPENDING ON 
YOUR STEREO .HI-FI SYSTEM! 

$200 or $2,000. See us. There must 
be something to suit you. On show 
this month are Dual. Fisher, Star, 
Peerless, Labcraft, and many more 
products. Ask about our unit buy 
offers. 


Dad, bring the whole family shop¬ 
ping. Mum and the kids can shop at 
Mark Foys, go Ten-Pin Bowling, etc., 
while you select your equipment. 

No trouble parking either. Parking 
for 500 cars on the spot. 


MAGNACORD SALES & SERVICES, 210 Clarence St., SYDNEY, N.S.W. ALDERSON CAMERA STORES, 
Cnr. King St. and Prince’s Highway, Rockdale, N.S.W. Shop 6, Newtown Building, Kingsway, Caringbah, N.S.W. 
BRADMAN MUSIC STUDIOS, 579 Prince’s Highway, Rockdale, N.S.W. HIGHLAND STUDIOS, 117 George 
Street, Liverpool. N.S.W. RECORDING SERVICES, 31B Atcheson Street, Wollongong, N.S.W. WILSONS 
RECORD BAR, 90 Crown Street, Wollongong, N.S.W. ROLLAND GRIVES, 162 Victoria Street, Kingswood, 
N.S.W. R. J. EASDEN, 16 Hall Street, Victoria. M. & R. ELECTRONICS, 309 Anthill Street, Watson, A.C.T. 
MEECO, Smith Street, Narracoorte, S.A, TRANSERVE. 445 Murray Street, PERTH, W.A. 
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SPEAKER SYSTEM TAKES UP ONE WALL 


The problem which most high fidelity 
enthusiasts face is to find space in their 
living-rooms for anything but abbreviated 
loudspeaker systems. A music lover from 
Nowra, New South Wales, has just about 
reversed the order by attaching his living 
room to a loudspeaker system! 


The system was brought to our notice by a reader, John 
Brackenreg, who writes as follows: 

Dear Sir, 

“As a constant reader of your journal since its 
establishment as a worthwhile authority in this field, 1 
thought that you would he interested in a unique ampli¬ 
fier system installed by one of our well-known landscape 
artists living at Nowra , on the South Coast of New 
South Wales. 

“Leonard Long lives entirely from his landscape 
painting and its represented in very many collections both 




The steel railing 
behind the cur¬ 
tain is not merely 
for decorative 
reasons . It also 
serves the very 
important func¬ 
tion of prevent¬ 
ing someone from 
inadvert e n t l y 
stumbling right 
down one of the 
low - frequency 
horns! 


less than 0.2pc total harmonic distortion. 

The amplifier is absolutely stable with 
loudspeaker loading and with a cross¬ 
over network in circuit, using any 
bounce test and/or tone burst. It will 
reproduce square waves without over¬ 
shoot or ringing at IKHz, 5KHz, and 
lOKHz. It will reproduce transients at 
high level without stress. 

Crosstalk is less than 65dB at 20Hz 
and IKHz and 60dB at lOKHz. Noise 
is less than 73dB below 25 watts in each 
channel with the preamplifier terminat¬ 
ing the input. 

The power supply consists of a gen¬ 
erous voltage doubler transformer sup¬ 
plying 175V at 1A. The output delivers 
465V to two high tension lines separate¬ 
ly filtered by inductor/capacitor com¬ 
binations ensuring no discernable coup¬ 
ling between amplifiers under any condi¬ 
tion of drive. 


here and abroad . Apart from paint¬ 
ing, his great passion is music and we 
believe that his enthusiasm has en¬ 
couraged him to build what is, in my 
experience, something quite unique, 

"The enclosed photographs which 
l took recently at his home in Nowra 
show the exponential horns at one 
end of his studio. The other photo 
shows Len in front of his control 
centre. 

“Many well-known engineers in 
this field have voted the system as 
being rather unique . / believe there 
are many readers in this country who 
would be interested to learn about 
this high quality system, installed by 
Leonard Long, who might be regarded 
as an amateur enthusiast of the first 
order! 


“The specifications appended should 

also interest many of your readers” 

SPECIFICATIONS 

PICKUP: Ortofon moving coil 

SPU-GT and-or SPU-GT-E. (The new 
S-15 Ortofon is to be installed in the 
near future). 

TURNTABLE: Thorens belt-driven 
TD124. 

PREAMPLIFIER: Quad II stereo. 

TUNER: High quality FM/AM. 

TAPE: Facilities for high-quality 
transcriptions. 

AMPLIFIER: Mcllwraith 30/30 high 
fidelity stereo, P/P EL34 wide-band 
driver. Response at 25 watts from each 
channel is 25Hz to 20KHz between ldB 
points at less than lpc distortion. At 
1,000Hz, power output is 30 watts for 


CROSSOVER NETWORK: Mcllwraith 
constant resistance, 3-way, bass low-pass 
800Hz; mid-range bandpass 800Hz to 
4.5KHz; HF high pass 4.5KHz; (mid¬ 
range and HF outputs fed from con¬ 
stant impedance attenuators). 

LOUDSPEAKER SYSTEM: 12 units. 
Bass — two heavy duty 12in 122/17 
Fane loudspeakers loaded by two expo¬ 
nential horns each opening to 7.5ft sq., 
one loudspeaker and one horn for each 
channel. Construction is on steel frame 
with a plaster finish of 2in minimum 
thickness. 

Mid-range—two Fane 501 mid-range 
units, each channel matched to the cross¬ 
over network by auto transformers. 

HF Tweeters — Three Fane 301 
tweeter units, each channel matched to 
the crossover network by auto trans¬ 
formers. H 
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The low frequency arm/cartridge resonance is determined by the mass of the pickup arm and the com¬ 
pliance of the cartridge. The higher the arm mass and/or the higher the cartridge’s compliance, the 
lower the resonance frequency. In the past, it has been customary to place the resonance somewhere 
below 30 Hz and not to worry about it, provided it had no effect on the frequency response above 
that. 


Problem No. 1. However, as compliances have risen, the resonances have been going down and down, 
sometimes to below 5 Hz with conventional, average-mass arms, and here lies the explanation of a 
major difficulty. A study of rippled discs (and these are still very much with us in 1967) shows that 
there are quite frequently undulations corresponding to frequencies as high as 4-5 Hz, suggesting that 
the resonance should not fall below 6-10 Hz. This simply means, that arm mass MUST BE EX¬ 
TREMELY LOW, if a high-compliance cartridge is used, to place the arm/cartridge resonance high 
enough to avoid the ripple region. Surface ripple is often confused with rumble. Although the 
ripple frequency is inaudible, harmonics and intermodulation effects are most annoying and can be 
heard. 


Problem No. 2. We do not want warped or incorrectly centred discs (swingers) to waggle the stylus, 
while the arm remains stationary! YET, THIS IS EXACTLY WHAT HAPPENS WITH THE MAJOR¬ 
ITY OF PICKUP ARMS (and this includes some precision instruments), when high compliance cart¬ 
ridges are used. Then, a compatible arm with very low inertial mass is a MUST. It will NOT 
remain still but will move up and down and sideways. This is extremely important, because these 
unwanted stylus movements deliver low frequency, high amplitude signals to the amplifier, that were not 
in the original performance, resulting in severe intermodulation distortion. 

Problem No. 3. - The stylus suspension of a high compliance cartridge is of necessity very delicate and 
will fatigue if it has to struggle with incompatible arm inertia. Here, again, we are referring to the 
majority of records, which are either warped or incorrectly centred. 

With these problems in mind, ADC introduced their now famous ADC-40/Pritchard Arm in 1961, 
which features an extraordinarily low mass and bearing friction. Here again, ADC’s advanced tech¬ 
nology has been acknowledged by the undeniable fact that other manufacturers are constantly changing 
the design of their carrying arms in an attempt to lower inertial mass and to fall in line with WHAT 
ADC DELIVERED SIX YEARS AGO. 


ADC OWNERS RECOGNISE THE VALUE OF THESE ENGINEERING FIRSTS AND EXPECT 
TO BE YEARS AHEAD. THEY ARE. 


IT TAKES AN INSTRUMENT LIKE THE PRITCHARD ARM TO SHOW THAT ADC CAR¬ 
TRIDGES ARE THE MOST ADVANCED ADVAILABLE ANYWHERE. TOGETHER , THEY 
MAKE A PERFECT TEAM AND SHOULD BE USED WITH THE BEST ASSOCIATED EQUIP¬ 
MENT TO BE FULLY APPRECIATED. SUCH EQUIPMENT CONSISTS OF THE ADC “SIXTY” 
AMPLIFIER AND THE J.H. SYNCHRONOUS TURNTABLE. BOTH THESE UNITS GUARANTEE 
OPTIMUM PERFORMANCE WITH THE ADC-1 OElPRITCHARD-ARM COMBINATION , AND 
THIS IS SAYING A LOT. 


ADC pioneered new cartridge design in 1960 with very high com¬ 
pliance and very low tip mass. Seven years ago, competitive cart¬ 
ridges featured an average compliance of 5-8 c.u. (compliance units), 
whereas the “legendary” ADC-1 had a compliance of 25 c.u. It 
was, beyond argument, the high compliance head on the world 
market. To say, that ADC’s technology is advanced would be an 
understatement, as practically all modern quality cartridges of today 
incorporate high compliance stylus/armature mechanisms and compli¬ 
ances are still getting higher and higher! 


ADC-10E Cartridge 
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make this yourself from a piece of card, 
or it is supplied with some arms (e.g. 
the SME). Clear instructions for making 
such a template, and another handy one 
for the previous operation of fixing the 
pivot position, were given by Percy Wil¬ 
son in ‘The Gramophone,” March 1962, 
page 479. Finally, the pivot base should 
be screwed firmly and evenly on to the 
board. 

Most arms permit height adjustment 
and the way to set this is by getting 
your eye down on a level with the arm 
and making it lie parallel with the turn¬ 
table. The stylus should be resting in 
the groove of a record for this test, or 
better still on a mirror which you have 
placed on the turntable and packed up 
to the thickness of a gramophone record. 

I must begin^ with three points of stylus overhang for minimum tracking Of course with an autochanger, the arm 

error) and the maker will either give will tip upward at a greater angle as 
this distance or supply a simple template records accumulate on the turntable. My 
card. This will have a 0.3 inch diameter inclination would be to set the arm 
hole A near one end for fitting over the 
turntable spindle and a hole or mark B 
at the other end to indicate the distance 
to the pivot centre (see figure 1). 

Put the card over the spindle, rotate 
to a suitable mounting position over the 


KNOW YOUR GRAMOPHONE 

A plain man's guide to records and reproducers 


By JOHN BORWICK, B.Sc. 

PART EIGHT—INSTALLING A PICKUP 


cautionary qualification. First, do not 
feel cheated if the pickup arm you pos¬ 
sess does not permit all the following 
adjustments to be made. On fixed assem¬ 
blies, such as must always be fitted on 
auto-changers, for example, there may 
be very little you can do about arm 
balancing, etc. But I think we can 

take it that the designer will have made ___ o 

the best compromise as far as tracking motorboard and then, keeping the tern- 


error, side friction and the weight re¬ 
quirements of the mechanism are con¬ 
cerned. 

Second, before you make any change 
in the playing weight, cartridge angle 
or whatever, take a careful note of the 
existing setting — by marking with a 
pencil for example. Then, if the change 
does not produce a substantial improve¬ 
ment in performance, at least you can 
safely return to the previous setting and 
know that things are no worse than 
before. 

Third, to make the following notes 
as widely applicable as possible, I must 
of necessity speak in general terms. 
Therefore, if the instructions supplied 
with your cartridge or arm contradict 
my suggestions, stick to the maker’s in¬ 
structions — unless you are able to try 
it both ways. Then you may safely let 
your ears be the judge of which is 
better. 

The correct procedure for installing a 
given pickup arm on a motorboard will 
be described in the manufacturer’s in¬ 
structions. The most important feature 
of the board itself is that it should be 
rigid and capable of being set level in 
the horizontal plane. This was discussed 
in Part Three on ‘‘Turntables” where a 
minimum thickness of i-inch plywood 
was suggested and the use of a spirit 
level during installation. 


plate horizontal, push a needle vertically 
down through B to mark the drilling 
centre on the motorboard. You can then 
drill a circular hole, giving plenty of 
clearance to drop in the pivot housing 


height for one record — and indeed play 
records singly — but a setting for half¬ 
way, i.e. four or five records on the 
turntable, might be a better compromise 
if you will normally be playing eight or 
10 records at a time. 

Having set the arm height for hori¬ 
zontal arm position, you should not be 
surprised if the stylus appears to have 
a slight backward “digging” rake into the 
groove. As explained in Part Five, the 
plane of movement of modern stereo 


Figure 1. Tem¬ 
plate for fixing 
arm pivot. D is 
the critical pivot / 
spindle distance. 
Figure 2. Tem¬ 
plate for check¬ 
ing tracking er¬ 
ror on inner 
grooves. With 
stylus at B, car¬ 
tridge should be 
parallel to the 
lines. 

Figure 3. WSL 
side-thrust cor¬ 
rector 

Figure 4. 4-pin 
cartridge. Note , 
pins 3 and 4 may 
be reversed on 
some models. 
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FIG.3. 


FIG.4. 


people like to have the pickup on the the fi x * n 8 bolts or screws. 


The first sten in mounting the arm is and > using the P ivot base-plate itself as styli is set at an angle of about 15 

to T bore the 8 hole fS° the nivot Most a template, mark and drill the holes for degrees forward of vertical and this may 

to bore the hole tor the pivot. Most ^ ( ,K_ n or may not show in the stylus angle. 

You should then look at the pickup 
from dead line ahead and check that the 
stylus and cartridge as a whole are ver¬ 
tical. The mirror will come in handy 
again here. Some pickup shells can be 
twisted to correct this front elevation 


right of the turntable, so this tends to 
fix the best pivot position. But to make 
quite sure of picking up minimum hum 
from the motor you should try to 
arrange that the pickup head keeps well 


But a universal arm, with detachable 
shells for use with different makes of 
pickup cartridge, needs a slightly differ¬ 
ent approach. The position of the stylus 
in relation to the fixing holes varies from 


away from the motor during its passage make, to make. Therefore the mounting 
over the Oiee. Ano.he, d.rei, SSV.'TK 


you have to watch is that there is suf¬ 
ficient clearance between the rear of the toward the spindle) to allow, say, i-inch 


arm and the sides of the cabinet. 

Only one dimension really matters for 
correct tracking and that is the distance 
between the pivot hole centre and the 
centre of the turntable spindle. With a 
fixed arm/cartridge combination like the 
Decca ffss, the pivot/spindle distance 
can be stated precisely (at the value 
which is calculated to give the correct 

* Reproduced by arrangement with 
"Gramophone" magazine. 


plus or minus adjustment of the effective 
pivot/spindle distance. Then, with the 
arm mounted in the slot, you can slide 
it backward and forward until the precise 


ing screws with some designs. 

Now that the arm is mounted for cor¬ 
rect tracking and the cartridge is suit¬ 
ably lined up, you can adjust the balance 
for correct playing weight. Follow the 


stylus position for minimum tracking maker’s instruction carefully. One of 
error is found. This may be established the easiest to adjust is the Decca Derain 
by quoting the stylus overhang distance cartridge combination. With this, the 
required at the spindle centre or, more arm is balanced by means of the counter- 
usuallv, by arranging that the tracking weight, the correct playing weight being 
error is zero at the more critical centre obtained when the cartridge is pushed 
grooves. into the head shell. 

The latter is done by means of the When a range of playing weights is 
template shown in figure 2. You can quoted for the cartridge — i to 3 grams 
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Technically Tested 
and Proven Circuitry 



MW-MW-SW STEREO TUNER AMPLIFIER 
Model W-26 


the sound approach to quality 



SPECIAL TK-400E FEATURES: • Com¬ 
pletely transistorized pre-amplifier and 
main amplifier all on a single chassis. 
{Total 21 transistors.) • New AUTOMATIC 
circuit breaker protects transistors for 
added long life. (U.S. Pat. No. 3,277,386) 

• OUTPUT POWER: 80 watts total music 
power (IHF Standard) or 40 watts per 
channel. 32 watts RMS power per channel. 

• DAMPING FACTOR: 20. • FREQUENCY 
RESPONSE: 20-50,000 cps ±1 db. 

• SWITCHES: Input selector, Mode selec¬ 
tor, Low Filter, High Filter, Loudness, 
Speakers and Phones, Phase, Tape Moni¬ 
tor. • DIMENSIONS: Width 15^', Height 
5X\ Depth 12 'A'. 

SPECIAL W-26 FEATURES: • Built-in MW 
Stereo circuit is provided for MW stereo 
broadcast. • A new, two professional 
type tuning meters are illuminated to 
make pinpoint tuning possible. 

e OUTPUT POWER: 24 watts total music 
power MHF Standard) • FREQUENCY RE¬ 
SPONSE: 20-20,000 cps (±1 db) • SEN¬ 
SITIVITY: MW; 10 microvolts 1,000 KC, 
SW; 30 microvolts 17 MC (Input required 
for SN 10 db) # SPECIAL CIRCUITS: 
Loudness Control, High Filter, Tape 
Monitor. • DIMENSIONS: Width 17-%', 
Height 5-'Y/r Depth 14 7 . 



Silicon Power 
Transistor 


flodel TK-400E 


Solid State 
Pre-amplifier 
Section 


Solid Slate 
Main amplifier 
Section 


Protector 

Section 


Manufactured By TRIO CORPORATION 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 

Melbourne: 15 Abbotsford Street, North Melbourne Tel: 30-2491 Adelaide: 652 South Road, Glandore Tel: 53-6117 
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or 2 to 6 grams, etc. — there is no 
special merit in trying to operate at the 
lowest value initially. Choose a middle 
weight to begin with and reduce later. 
If the arm does not possess calibrated 
weight marking, you may decide to in¬ 
vest in a stylus gauge. Make sure that 
the one you choose is accurate enough 
and goes down to the lowest order of 
weights that you are interested in. 

Due to the offsetting of the cartridge 
(see Part Seven) a pickup arm is not a 
straight see-saw, but includes skew force 
which will tend to introduce pivot fric¬ 
tion. This can be counteracted by 
assymetrical counterbalance weights or 
auxiliary side weights and a few of the 
more expensive arms permit this adjust¬ 
ment of the lateral balance. 

Side-thrusft is also discussed in Part 
Seven. Once again, the arms which in¬ 
corporate compensating mechanisms 
(weight-on-string, magnetic, etc.) to over¬ 
come the inward bias imparted to all 
offset designs by the stylus/groove fric¬ 
tion are supplied with full setting up 
instructions. The correct bias to be 
exerted varies with playing weight and 
so it may be necessary to check per¬ 
formance. 

The standard method of doing this is 
to use a blank disc and adjust the com¬ 
pensator until the pickup no longer tends 
to swing inwards or outwards when 
placed on the disc. If your collection 
of records includes one with a wide, 
unscrolled area at the outside edge or 
elsewhere, you can use this. Alter¬ 
natively, the blank discs supplied by 
Wilson Stereo Library Ltd. may be used. 
They also market a weight-and-thread 
side-thrust corrector for fitting to any 
arm. I have sketched the WSL corrector 
in Figue 3 and shown that it may be 
fitted behind the pivot on the left (A) 
or in front of the pivot on the right 
(B). Bending the wire stirrup allows the 
thread to lie horizontal. 

So far we have dealt with the setting 
up and checking of a pickup arm with 
cartridge already fitted. Now let us 
assume you are installing a new car¬ 
tridge on an existing arm. This is a 
reasonably straightforward operation, 
provided you have checked beforehand 
that the method of mounting is the 
standard pair of holes at ± inch spacing 
or that it is adaptable to your needs. 
For example, the Decca ffss Mk I, II and 
III cartridges have a unique slide- 
on fitting and need an adaptor for other 
makes of arm (e.g. SME D.3 adaptor). 

When fixing bolts and spacers of as¬ 
sorted lengths are supplied, you should 
choose the shortest which will comfort¬ 
ably hold the cartridge in the shell. If 
you are replacing one type of cartridge 
with another, you will need to check 
that the measured overhang of stylus 
over turntable spindle is still correct 
and adjust the stylus/pivot distance if 
necessary. The cartridge mounting holes 
are sometimes slotted to facilitate this. 
If you will often be changing the car¬ 
tridge it might pay to make a pencil 
mark on the side of the shell to show 
where the stylus lines up. Mechanical 
assembly is then completed by adjusting 
the horizontal and vertical alignment 
of the pickup when resting on a record 
or mirror, as already described. 

We now come to the electrical con¬ 
nections between pickup and amplifier. 
As with all electrical circuits, the feed 
from a cartridge must indeed “complete 
a circuit.” That is, there must be a 
signal wire and a “return” wire (and 


a second pair of connectors for the 
second channel in a stereo system). 

The ever-present danger in low-voltage 
circuits, such as pickup leads and all 
other input connectors to an amplifier, 
is mains hum. Even if only an inch or 
two of the signal wire is left unscreened 
(i.e. not surrounded by an earthed metal 
shield) stray electric fields from AC 
mains supply wires, transformers, etc., 
will induce sizeable currents at the 
mains frequency. This hum interfer¬ 
ence will be at 50Hz, with perhaps a 
mixture of the second harmonic, 100Hz. 
Once amplified along with the program 
signal, the hum will show up as an 
annoying, low-pitched buzz or drone. 

To minimise hum induction, pickup 
leads are commonly constructed of co¬ 
axial cable in which the signal wire is 
completely surrounded by a metal braid¬ 
ing which combines the functions of 
what we have called the “return” wire 
and an electrostatic screen, being usually 
earthed to the pickup mechanism and 
amplifier chassis. 

The output lead from a mono pickup 
can therefore consist of a single co¬ 
axial cable. But stereo pickups may use 
a variety of arrangements including the 
following: 

1. Simple duplication of the mono 
co-axial cable. 

2. Special co-axial cable with two 
“signal” wires, one each for the left 
and right channel outputs, enclosed by 
a single “common” braided screen. 

3. Five-way co-axial cable which con¬ 
sists of a pair of two-wire leads and a 
separate earthing connector. 

It follows that stereo cartridges and the 
shell/arm connecting plugs and sockets, 
may also be based on three-way, four¬ 
way or five-way wiring. The standard 
four-pin stereo cartridge connections are 
shown in figure 4 and with a four-wire 
system, i.e. pair of co-axial leads, you 
simply connect pins 1 and 2 to the left 
and right signal wires; 3 and 4 to the 
respective screens. For a three-wire con¬ 
nector you join 3 and 4 together and 
solder .to the common screen braiding. 
For reproduction of mono records only, 
or connecting to a mono amplifier, you 
again join 3 and 4 together and 
additionally join 1 and 2 to form a com¬ 
mon signal wire. 

Earthing of the cartridge/shell and 
pickup arm is important, with a different 
procedure applying for metal and non- 
metal arms. In effect, the cartridge is 
earthed via the braided screen connection 
to the (earth) chassis on the amplifier. 
You must follow the maker’s instructions 
as to whether an additional earth is re¬ 
quired or not. 

As a general rule, the pickup leads 
should be kept as short as possible. If 
your pickup has come with leads already 
fitted, do not shorten them—at least to 
begin with. Connect to the amplifier and 
investigate the degree of mains hum 
being picked up. Set the volume control 
high, and perhaps the bass boost control 
too, and listen for mains hum. Then care¬ 
fully pass the pickup over the turntable 
by hand (with and without the motor 
running) to see if hum from the motor 
is excessive, and experiment with differ¬ 
ent routes for the pickup leads until the 
minimum hum position is found. Use 
small insulated staples to secure the cable 
in this position. 

Make the cable loop only a short 
distance from the pivot to the fifst staple 
and ensure that the outlet wires can in 
no way contribute friction to horizontal 
and vertical movement of the pickup. In 


some cases it may be desirable to fit 
only a short cable and terminate this on 
a tagboard fitted a few inches from the 
pivot. (Such a tagboard may need to 
be shielded with a small metal box if 
hum is a problem—Editor.) The re¬ 
quired length of additional screened con¬ 
nector may then be added between the 
tagboard and the pre-amplifier. 

But pre-amplifiers are our subject for 
next month, so we shall close here with a 
summary of the steps to follow in in¬ 
stalling a turntable and pickup. 

SUMMARY 

Fitting a Turntable: The motor board 
should be of i inch plywood or thicker, 
and of sufficient area to allow free 
movement and handling of the pick-up. 
The steps in fitting are as follows: 

1. Cut out the motor board hole. 

2. Insert turntable and fit into cabinet. 

3. Use spirit level to check that turn¬ 
table is Horizontal in all directions, 
tighten up securing bolts. 

4. Check that motor is horizontal and 
suspended freely from rubber grommets 
or shock-proof washers, if supplied. 

5. Remove or loosen transit screws, if 
fitted. 

6. Connect to mains and try for silent 
running at each speed. 

Fitting a Pickup: Positioning of the 
pickup is critical, to ensure that the 
arc traversed by the stylus is optimum. 
The important dimension is the distance 
from the centre of the spindle to the 
centre of the pickup pivot. This is 
specified by the manufacturer, or a 
template is supplied. Proceed as follows: 

1. Decide which side of turntable you 
want the pickup (usually on the right 
and away from the motor field). 

2. Measure the exact distance from 
spindle for pivot (to l/8in. accuracy) 
and cut out hole as required. 

3. Adjust height, playing weight, lateral 
balance and bias corrector as appro¬ 
priate. 

4. Ensure that lead runs freely through 
pivot and cannot introduce side pressure 
on pickup. 

5. Leave a short loop of lead and 
anchor to underside of motor board. 

6. Connect to amplifier by lead sup¬ 
plied. Only extend this lead if absolutely 
necessary, using screened cable. 

7. Before finalising route, listen at full 

volume while you move the lead about 
to locate a position for minimum hum 
pickup. ES 


NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$ 1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO PARTS 

562 Spencer Street, West Melbourne. 

P.O. Box 124, North Melbourne. 
Phone 30-1251. 
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Complete Unit 

$27 (£13/10) 


Complete Unit 

$39 (£19/10) 


26 x 17VS x 10VS vented 
speaker enclosure with 8in 
Bass speaker, 5in tweeter 
and Crossover network. 

Complete Unit 

$39 (£19/10) 


For the BEST DEAL in Sydney on all new or used Hi-Fi equipment. 
Visit or Phone our Showrooms at 


MASTER TONE 

ELECTRONICS 

Shops 10-11 Stones Arcade, 

673 Pittwater Road, Dee Why. 
Telephone 982-2384 


PETER SHALLEY 

ELECTRONICS PTY. LTD. 

95 YORK STREET, SYDNEY 

Opp. Nock & Kirby 

Telephone 29-3767 


New Release—3rd Dimensional Stereo Hi-Fi Unit 


Consisting of Sharp Stereo, Solid State Tape 
Recorder. 6-speaker Sound System (2 speak¬ 
ers in Tape Recorder) 2 separate Vented 
Speaker Enclosures with Bass speaker. 
Tweeter and Crossover Network in each 
enclosure. Garrard Record Changer and 
cabinet with Perspex Lid. Sound on Sound, 
mixed play recording. Automatic stop, three 
speed, plays records through amplifier in 
tape recorder. 


SAVE $120 

on this amazing unit 
our Price 

$320 (£160) 


Complete STEREO SYSTEM 

• Peak Stereo Amplifier. 

• 2 Separate speaker enclosures with Bass speaker, 
tweeter, and crossover in each enclosure. 

• Garrard Stereo changer. 

• Changer Cabinet with Perspex lid 

Our Price $178 (£89) 


PLAYMASTER” 

Super Bookshelf as fea¬ 
tured in Electronics Dec. 
1966 Issue. 
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THE NEW MULLARD BOOK- 
SHELF MINI SPEAKER UNITS 

as featured in Mullard Outlook. 
April, 1966 Issue. 
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Decca “Valkyrie” 


WAGNER—The Valkyrie. Complete 
Music Drama. James King (Sieg- 
mund); Regina Crespin (Sieglinde); 
Gottlob Frick (Hunding); Hans 
Hotter (Wotan); Birgit Nilsson 
(Brunnhilde); Christa Ludwig 
(Fricka); Vera Schlosser (Gerhilde); 
Berit Lindholm (Helmwige); 
Brigitte Fassbaender (Waltraute); 
Helen Watts (Schwertleite); Helga 
Dernesch (Ortlinde); Vera Little 
(Siegrune); Marilyn Tyler (Grim- 
gerde); Claudia Hellmann (Ross- 
weisse). Vienna Philharmonic 
Orchestra conducted by Georg 
Solti. Decca Stereo SET312/6. 

The Valkyrie has always been the 
most popular of the great “Ring” cycle. 
This is not surprising because it has 
many of the features that have always 
attracted large audiences to the theatre 
—lovers (Siegmund and Sieglinde) who 
flee into the night pursued by an out¬ 
raged husband (Hunding), an elderly 
couple (Wotan and Fricka) who, despite 
their godly status, indulge in a domestic 
spat all too human in its bitterness; a 
rebellious daughter (Brunnhilde) and her 
tomboy companions (The Valkyries); and 
a final scene that leaves one looking 
forward to the next instalment. 

The music, too, makes far fewer de¬ 
mands on the audience’s concentration 
than that in the other three music 
dramas of the “Ring.” A dramatic, 
storm-riven prelude, a beautiful love 
duet in the first act, the pathetic fate of 
the lovers eloquently expressed in the 
second act. the opening of the third with 
its wild “Ride of the Valkyries,” Wotan’s 
noble farewell to his daughter, and to 
finish, the miracle of the “Magic Fire 
Music.” 

Decca’s new set brings to a magnifi¬ 
cent conclusion their complete recording 
of the “Ring,” started back in 1959 with 
“The Rhinegold.” The standard of pro¬ 
duction has been consistently superb 
throughout, though seven years has seen 
many technical improvements in engi¬ 
neering and in the handling of the large 
forces required to give Wagner’s great 
works their proper realisation. This does 
not mean that “The Rhinegold” is by 
any means dated. It sounds as good to¬ 
day as it did 1 seven years ago. That 
“Valkyrie” is even better is just our 
good luck and due to Decca’s unremit¬ 
ting spirit of enterprise. 

“Valkyrie” is grand, probably one of 
the greatest examples of sustained splen¬ 
dour in the recording art ever to be 
issued I enjoyed Birgit Nilsson’s Brunn¬ 
hilde better here than I did in the pre¬ 
viously issued “Siegfried.” She covers an 
enormous emotional range, from reck¬ 
less warrior maid who becomes softened 
by pity, to a contrite daughter facing 
with dignity the inevitable punishment 


sustained splendour 


inflicted on. her by her stern, but regret¬ 
ful father. She is magnificent in every 
aspect of the role, totally convincing and 
in radiant voice. 

From among the many women in the 
large cast comes another outstanding 
performance from Christa Ludwig as 
Fricka, a goddess whose nagging of her 
husband in no way damages her im¬ 
mortal stature. She, too, is in wonderful 
voice, and her sense of vocal dramatisa¬ 
tion projects the character she is playing 
with vivid intensity. Regina Crespin, the 
Sieglinde, also contributes generously to 
the success of the production as the ill- 
fated sister-wife whose sinful relations 
with her brother results in the birth of 
the world hero, Siegfried. If she is not 
quite up to the standard set by Lotte 
Lehmann many years ago—well, there 
has been only one Lehmann. 

Gottlob Frick is probably the finest 
Hunding-Hagen of his generation, the 
dark, menacing tones of his fine bass 
voice matching his black-hearted, piti¬ 
less villainies. And there is, too, James 
King, a fresh-voiced, heroic Siegmund, 
impressive alike as lover and warrior, 
using his clear, true tenor with splendid 
control throughout the arduous role. 

We now come to Hans Hotter, as 
Wotan, the master of the gods. There is 
no questioning his authority in hte 
massive part, nor the thought that went 
in to the true expression of every bar 
Wagner gave him to sing. His quiet, 
scornful, yet tragedy-laden dismissal of 
Hunding at the end of Act 2 is a 
masterpiece of dramatic thinking and 
power of expression. But the fact must 
be faced that his voice has deteriorated 
more than a little over the past few 
years. It has lost something of its 
resonance, and some of his notes have 



acquired a curious indeterminacy of 
pitoh. A pity this, for in every other 
way, his performance is in the grand 
manner. 

Solti, who has directed the Vienna 
Philharmonic Orchestra throughout the 
whole of this “Ring” series, is at the 
very tip-top of his form in this latest 
release, and so is the wonderful orches¬ 
tra he conducts with such sympathetic 
authority. 

And James Culshaw, the producer, 
has once again brought to the mind’s 
eye, through the ear alone, many of the 
things Wagner dreamed of presenting in 
a theatre but which have, so far, always 
fallen sometimes a little, sometimes far 
short of what the composer had in mind. 
Decca’s “Ring” will long remain one of 
the greatest achievements of the record¬ 
ing art. 

★ ★ ★ 

BARTOK—Bluebeard’s Castle. Com¬ 
plete Opera. Judith (Christa Lud¬ 
wig); Bluebeard (Walter Berry). 
London Symphony Orchestra con¬ 
ducted by Istvan Kertesz. Decca 
Stereo SET311, 

This is another Decca triumph in 
every one of its aspects. The singing is 
a constant delight, the characterisations 
deftly projected, the orchestra a joy to 
listen to in the sensitive contributions 
of its soloists and the grandeur of its 
ensemble, and the engineering faultlessly 
faithful and of limpid clarity. 

Although the work can be roughly 
classed as an opera, little action takes 
place on the stage. Rather one gets to 
learn more and more about its two 
characters as it progresses. This is 
achieved 1 by Bluebeard, at the insistence 
of his newly wed wife, reluctantly open¬ 
ing a series of locked doors, each of 
which hides a deep and painfully re¬ 
vealed secret. As the man grows more 
and more loth to betray himself the 
woman becomes increasingly insistent in 
her demand's. 

It is difficult to imagine these unseen 
disclosures being made so eloquently by 
any other medium but music. And 
though Bluebeard was a comparatively 
early work of Bartok, the music is quite 
marvellously descriptive of what lies, in¬ 
visible to the audience, beyond each 
door as it is opened. It is strongly 
Hungarian in flavour yet never chauvi- 
nistically nationalistic. Bartok uses an 
international language, supple yet wiry, 
at once beautiful and graphic. Kertesz 
and his orchestra realise every exquisite 
detail of the wonderful score and Decca’s 
engineering is of matching sensitivity. I 
oanmot imagine better performances of 
the two characters than you will hear 
here from the husband-and-wife team of 
Walter Berry and Christa Ludwig. Most 
enthusiastically recommended. 

★ ★ ★ 

SCULTHORPE—Sun Music 1. Irkanda 
IV. 

LE GALLIENE—Sinfonietta. Melbourne 
Symphony Orchestra conducted by 
John Hopkins. World Record Club 
Stereo S/FRAM 1. 

This is the first issue of the Foundation 
for the Recording of Australian Music 
and was made in the Melbourne studios 
of the Australian Broadcasting Commis¬ 
sion. Sculthorpe is one of the best — 
and most accessible — composers of the 
Australian contemporary school of ser¬ 
ious music. His Sun Music 1 is one of 
his most easily assimilated works, 
especially for Australians. For the sun 
he describes in this piece is one Austra- 
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SHURE 


sets a new standard of quality 
in sound reproduction 



Microphone 
_ Mixer 

When you need more than one 
microphone you need the new 
modern designed Shure M68-2 
mixer. 4 mic. inputs, low or high 
impedance and fitted with can¬ 
non sockets, fully transistorised 
battery or A.C. operated. Ideal 
with P.A. systems, tape recorders 
and for professional use. $154.00 


Solo-phone 

The new solo-phone headphone 
stereo amplifier is ideal for pri¬ 
vate high fidelity listening to 
Records, F.M. or Tapes. It pro¬ 
vides complete privacy for the 
listener and insures quiteness 
for those not listening. $75.00 


Microphones 

The Shure series dynamic micro¬ 
phones provide a new degree of 
reproduction quality and flexi¬ 
bility of operation. They are 
specially designed for faithful 
sound reproduction and are easy 
to handle and operate. Shure 
microphones are used extensively 
throughout the world in Tele¬ 
vision, Broadcasting, P.A. and 
Communication Systems. 


Cartridges 

Shure Stereo Dynetic High 
Fidelity Phono Cartridges bring 
out sound from records that 
more expensive cartridges do 
not. They recreate sound with 
incredible fidelity and smooth¬ 
ness from stereo or mono 
records. Ultra light tracking pre¬ 
serves the record and decreases 
needle wear. 


IS.M.E. Pick-up 
I arms 

Acclaimed the best Pick-up-arms 
in the world, Shure models, 
made by British craftsmen to 
close tolerances and standards, 
provide features and qualities 
unattainable in any other tone 
arm. 


|Distributed throughout Australia by 

Audio Engineers Pty. Ltd. 

342 KENT ST., SYDNEY 29-673lj 


lians know only too well, and it is not 
the genial provider of a means of sun¬ 
baking on a yellow beach. 

Sculthorpe’s sun is the malevolent 
enemy of man and beast that glares 
down on our parched, eroded inland 
areas. The very air seems to throb to 
Sculthorpe’s evocative music, a series of 
brilliantly scored effects using dark-edged 
shadows to highlight the blinding bril¬ 
liance of sky and its reflection from a 
tormented land. It is atmospheric music, 
brilliantly successful illustratively, 
whatever other qualities it may lack. And 
since illustration was obviously Scul¬ 
thorpe’s purpose, he can be congratulated 
on complete success. 

I am less keen on Irkanda IV, an elegy 
inspired by the death of his father whom 
he loved deeply. It is too strongly in¬ 
fluenced by the music of Ernest Bloch, 
to an extent where it might even be 
classed as imitative. However it should 
prove even more readily attractive to 
ears unused to contemporary music than 
the more original Sun Music 1. 

Le Gallienne’s Sinfonietta sounds very 
tame and unenterprising after Sculthorpe’s 
two pieces. Its commonplaces are neatly 
scored for small orchestra, and give or 
take a bar or so, admirably played. So, 
too, are the Sculthorpe pieces with par¬ 
ticular mention of the excellent violin 
solo contributed by Leonard Dommett 
in Irkanda IV. The engineering is right 
up to the best of modem overseas stan¬ 
dards. 

★ ★ ★ 

MAHLER — Symphony No. 4 in G 
Major. Judith Raskin (soprano) and 
the Cleveland Orchestra conducted 
bv George Szell. CBS Stereo SBR 
235170. 

The Cleveland Orchestra might well 
be described as Szell’s, since he alone 
has raised it during the past 20-odd years 
from provincial obscurity to what is, 
perhaps, the most beautiful precision in¬ 
strument operating today. And in no 
other of the many admirable recordings 
I have heard of the orchestra has their 
precision been so gratefully rewarded 
than in this Mahler symphony. The work 
itself uses much material that needs the 
daintiest possible treatment. Many of its 
sweetish melodies are decorated with 
trills, acciaccaturas, and other or¬ 
naments, and in this performance you 
will hear them delivered with the most 
entrancing grace. 

When I first heard Szell during his Aus¬ 
tralian tour some 25 years ago he had 
one of the most severely classical musical 
minds I had ever encountered. Since then 
he has mellowed, but he has never lost 
his sense of classical restraint and mod¬ 
eration, a characteristic that stands him 
in unusually good stead in a work such 
as the fourth Symphony which, in more 
indulgent hands, can be made to sound 
very schmaltzy indeed. 

Szell never allows sentimentality to 
intrude, whatever temptations might be 
offered. Even in the slow movement, 
Szell disciplines his passion so firmly 
that he produces an atmosphere of 
almost trancelike contemplation rather 
than one of syrupy nostalgia. And in the 
Finale, a setting for soprano and orches¬ 
tra of “Das Himmlische Leben,” a poem 
from the anthology of German folk 
poetry, “The Youth’s Magic Horn,” the 
orchestra is joined by Judith Raskin, a 
singer whose fresh voice and effortless 
delivery preserves the true innocence of 
the words and music. 

The engineering offers everything the 
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most demanding of critics could de¬ 
sire — Clarity, tonal beauty, and a 
dynamic range that goes all the way 
from whispered pianissimos to blazing 
climaxes without any need of adjustment 
of volume control during the playing. 
Some Mahler lovers may prefer a more 
total commitment to that composer’s 
juicier turns of phrase. Personally I pre¬ 
fer this more restrained, less gusty reve¬ 
lation of its fragile beauties. 

★ ★ ★ 

BEETHOVEN—Piano Concerto No. 5 
in E Flat Major (Emperor). Glenn 
Gould and the American Symphony 
Orchestra conducted by Leopold 
Stokowski. C.B.S. Stereo SBR- 
235176. 

When Glenn Gould’s wilful disregard 
of accepted canons of performance are 
recalled, his reading of this concerto 
might be regarded as pretty nearly ortho¬ 
dox. There is no denying this young 
Canadian’s extraordinarily fluent tech¬ 
nique and vivid personality. There is 
also no denying the fact that some of 
hrs recorded performances have been 
eccentric enough to be fairly labelled 
freakish. And at times Gould indulges 
in the irritating habit of humming to 
his own playing in a manner that no 
microphone can avoid picking up. The 
present recording under review is merci¬ 
fully free from this last perversion. 

Gould is best at home in the heroic 
aspects of the work, imparting a fine 
swagger to much of the first movement 
—give or take a bar Chat goose-steps a 
little self-consciously — and delivers 
the Adagio with finely shaded sensibility. 
It was in the final Rondo that Gould’s 
reading seemed to me much less satis¬ 
factory. Everything is taken just a shade 
too seriously, so that a sense of release 
from the tensions of the two earlier 
movements is never fully realised. 

Stokowski, who can be equally wilful 
on occasions, behaves here exemplarily. 
except for the occasional addition of 
alien luxury of tone to the orchestral 
part. The balance between soloist and 
orchestra favours the former in a wav 
seldom heard in a concert hall wi'fh 
good acoustics, but otherwise the sound 
is good. 

★ ★ ★ 

MONTEVERDI—II Combattimento di 
Tancredi e Clorinda. Tancredi (Ro¬ 
dolfo Malacarne); Clorinda (Luci- 
ana Ticinelli-Fattori); Narrator 
(Laerte Malaguti). Instruments of 
the Societa Cameristica di Lugano 
conducted by Edwin Loehrer. 

Tre Scherzi Musicali — La Pastor- 
ella; Clori Amoroso; De La Belezza. 
Con Che Soavito (Concertanto for 
One Vioce and Nine Instruments. 
(Luciana Ticinelli-Fattori and in¬ 
strumental soloists of the Societa 
Cameristica di Lugano. 

Amor Che Deggio Far (Canzonetta 
for Four Voices and Instrumental 
Accompaniment). Basia Retichitzka 
and Luciana Ticinelli-Fattori. 
Rodolfo Malacarne; James Loomis 
and Instrumentalists of the Societa 
Cameristica di Lugano. Record 
Society Stereo S/6198. 

Students of early 17th-century music 
should find this recording of abiding 
interest. Morteverdi’s dramatic treat¬ 
ment of the text in what might be des¬ 
cribed as free recitative results in a 
declamatory style that sounds astonish¬ 
ingly modern to 20th-century ears. It is 
quite unlike the “dry” recitative used 
in the 18th and early 19th centuries by 


composers like Mozart and Rossini. A 
much closer comparison can be found 
in the middle period works of Verdi 
who, however, interrupts his recitatives 
frequently to introduce arias. Monte¬ 
verdi’s style is much more homogene¬ 
ous. 

Monteverdi left performing instruc¬ 
tions which, while not entirely con¬ 
clusive, give modern scholars a good 
foundation to guess how his work should 
be performed. But no more than a guess 
is possible, despite claims by recent 
scholars to the contrary. And in terms 
of Monteverdi’s instructions, some of 
which are included in the sleeve notes, 
the performers here seem to me to do 
very well indeed. The singers are all 
sure of what is required of them and 
the instrumental playing is admirable. 
As to the engineering, it is good enough 
to have been awarded a French Grand 
Prix du Disc. 

Side 2 is devoted to smaller pieces by 
the same composer for various combi¬ 
nations of singers and instrumentalists, 
all of which I found quite bewitching. 

★ ★ ★ 

NEAPOLITAN INSTRU MENTAL 
MUSIC OF THE 18th CENTURY. 
By Porpora; Domenico Scarlatti; 
Vinci; Durante; Alessandro Scarlatti; 
Cimarosa; and Pergolesi. Anton 
Zuppiger (flute); Antonio Scrosoppi, 
Louis Gay des Combes (violins); 
Luciano Sgrizzi (harpsichord) and 
Egidio Roveda (’cello). Record 
Society Stereo S/6199. 

Lovers of the early and middle 18th 
century Italian School will find much to 
delight them in this modest but expertly 
presented program. Four of the com¬ 
posers, Cimarosa, Pergolesi, and the two 
Scarlattis, will be known to most. The 
other three will probably be much less 
familiar. Some of the pieces were writ¬ 
ten for harpsichord solo, others for small 
instrumental groups. All are charming 
and all are played with unusual skill 
and refinement. 

★ ★ ★ 

MOUSSORGSKY-STOKOWSKI — Pic¬ 
tures at an Exhibition. 
DEBUSSY-STOKOWSKI—The Engulf¬ 
ed Cathedral. Decca Stereo 
SKLA4766. 

The practice of arranging otlher men’s 
work for instruments other than those 
on which they were originally intended 
to be performed has a long and honour¬ 
able past. The great Johann Sebastian 
Bach was himself an incorrigible ar¬ 
ranger. Stokowski also has for many 
years been an enthusiastic arranger and 
numbers some Bach works among his 
more successful adaptations. However I 
doubt the wisdom of his having entered 
into open competition with Ravel in 
again arranging these Moussorgsky 
pieces which Ravel did so marvellously 
some years before. 

Ravel was one of the greatest orches- 
trators the world has ever known and 
his version of the “Pictures,” while 
always colourful, preserves the essential 
simplicity of the original piano pieces. 
Stokowski uses a much richer palette 
and so takes them a step further from 
their origin than diid Ravel. He concen¬ 
trates on lusciousness of tone -as against 
Ravel’s typically French clarity of line. 
Moreover his fussy, schmaltzy phrasing 
further deprives the Moussorgsky pieces 
of their original characteristics. 

And the din of bells in “The Great 
Gate orf Kieff” recalls Tchaikowsky’s 
“1812” Overture in a way that might well 


have astonished Moussorgsky. For no 
Valid reason that I could think of Sto¬ 
kowski omits — in this recording, at 
any rate — two of the most attractive 
pieces in the suite, “Children Playing in 
the Tuileries Gardens,” and “The Mar¬ 
ket Place at Limoges.” Both are fast 
items obviously intended by the creator 
to provide contrasts to the slower 
movements. In Stokowski’s recording 
they are sadly missed. 

Another Stokowski arrangement is 
featured on the reverse side — Debussy’s 
“Sunken Cathedral” in which the orches¬ 
tra is called on to produce some most 
un-Debussy-like sounds, I think, in 
imitation of an organ. And the strings 
use a full, rich tone better suited to a 
Viennese waltz. 

★ ★ ★ 

COPLAND—Music for a Great City. 
Statements. London Symphony 
Orchestra conducted by Aaron Cop¬ 
land CBS Stereo SBR2 35171. 

Music for a Great City was commis¬ 
sioned from the composer by the Lon¬ 
don Symphony Orchestra to celebrate 
the sixtieth anniversary of its foundation 
—the orchestra, not the city. It is made 
up of four descriptive pieces, the titles 
of which, “Skyline,” “Night Thoughts,” 
“Subway Jam,” and “Towards the 
Bridge,” should provide some idea of 
their form and content. By the w<ay, 
despite the commission’s origin in Lon¬ 
don the city described is New York. I 
can’t say that I found the music either 
very graphic and very pleasing, and 
much of it is vaguely derivative. 

On the reverse side is another set of 
pieces, this time called “Statements” de¬ 
scribed in order, “Militant,” “Cryptic,” 
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“Dogmatic/’ “Subjective,” “Jingo” and 
“Prophetic.” Given a key, in the form of 
a title, it is possible to associate the 
music with the literary idea that gener¬ 
ated it. I don’t think many musicians 
would otherwise be able to do so without 
the necessary clue. 

★ ★ ★ 

DEBUSSY—String Quartet in G Minor, 
On. 10. 

RAVEL—-String Quartet in F Major. 
Fine Arts Quartet. Record Society 
Stereo S/6208. 

A pleasing if not definitive reading of 
these two lovely quartets. The 
only movements that slightly disappoint 
are the first of both works where ex¬ 
pression is applied a little too soulfully 
to suit these elegant French communica¬ 
tions. Elsewhere everything is delightful. 
Debussy’s Scherzo is enchantingly frothy 
and the following slow movement deeply 
satisfying without the effusion that 
marred so slightly the first movement. 
And the Fine Arts manage to make the 
rather scrappv Finale seem to hang to¬ 
gether better than many other groups do. 

To me the pizzioatos in Ravel’s 
Scherzo might have been a little less 
fiercely plucked though, even with this 
in mind, the players still never complete¬ 
ly lose an enjoyable sense of mischief. 
Ravel’s slow movement is played iust as 
attractively as Debussy’s, while Ravel’s 
Finale chatters away as beguilingly as I 
have ever heard it. Can be 
strongly recommended at its club price. 
★ ★ ★ 

STRAUSS—-Also Sprach Zarathustra. 
Tone Poem. Vienna Philharmonic 
Orchestra conducted by Herbert von 
Karajan. World Record Club Stereo 
T/4180. 

As an example of translation 
into music of Nietzsche's philosophical 
inusings, “Also Sprach Zarathustra” is 
far from successful. Strauss once boast¬ 
ed that, if necessary, he could “describe” 
a glass of beer in a musical phrase. That 
is as it might be. and he was certainlv 
brilliantly successful in wedding concrete 
literary ideas to music, i.e. in “Don 
Quixote,” “Salome,” “Elektra” and many 
manv other brilliant works. But a philo¬ 
sophical concept is another matter alto¬ 
gether and though Strauss writes manv 
Characteristically beautiful passages, it is 
for these alone that the work can be 
recommended. Jt is sDlendidlv nlayed bv 
Karajan and the Vienna Philharmonic 
and the engineering leaves nothing to 
desire in its recording of a Complex score. 
★ ★ ★ 

DVORAK—Violin Concerto in A Minor 
Op. 53. Romance, Op. 11. Isaac 
Stem and the Philadelphia Orches¬ 
tra conducted by Eugene Orniandy. 
CBS Stereo SBR235175. 

Earlier in this column I referred 
to George Szell’s classical purity of 
style. Isaac Stern is another of those 
fine musicians to whom exaggeration 
and gush are anathema. That does not 
mean that his playing is passionless. On 
the contrary his splendidly vital tone can 
communicate the subtlest of emotions as 
well as the more violent ones. On this 
record he is backed by the luscious- 
toned Philadelphia under Orrmandy in a 
memorable collaboration. Occasional¬ 
ly, but very rarely, a note in one of 
Stern’s fast passages sounds a little blur¬ 
red, but otherwise his technique is im¬ 
peccable. Dvorak’s Romance makes a 
generous 13-minute fill on the reverse 
side. S3 
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Reviewed by Glen Menzies 


The poaching laws in the 18th century 
which condemned many a man to trans¬ 
portation for stealing a single rabbit of 
course had considerable bearing on our 
own early history. Included here also is 
“Van Diemen’s Land,” a British poach¬ 
ing ballad which enjoys a world-wide 
popularity, and in which the unwilling 
colonists shipped to Tasmania bewail 
their fate. 


STORIES OF SHERLOCK HOLMES 
Vol. 2. “The Redheaded League.” 
Reader: Basil Rathbone. Caedmon 
TC1208. 

The mind of the reviewer almost bog¬ 
gles in attempting to criticise the magis¬ 
terial authority that Basil Rathbone 
brings to the task of reading this Conan 
Doyle classic. In just under 20 years Mr 
Rathbone has appeared as Sherlock 
Holmes no less than 16 times on the 
screen and 273 times on radio (39 broad¬ 
casts a year for seven years), as well as 
making stage appearances in his wife’s 
dramatisation of the Holmes saga. 

It takes almost an hour to narrate 
this story, so a reading of this length 
is a Challenging feat for the lone actor 
in unfolding a tale, the leisureliness of 
which is part of its fascination. I must 
say that I found the long preamble some¬ 
what tedious in its eye for detail in 
setting the scene. However, after about 
ten minutes the story really begins 
and our own interest quickens along 
with that of Sherlock Holmes as he 
listens to one of the characters telling 
of a strange happening. Mr Rathbone 
characterises the other voices very con¬ 
vincingly throughout the reading, in¬ 
cluding that of the essential Dr Watson. 

I don’t intend to say anything about 
the story itself except to add that it is 
most ingenious and apart from 
the aforementioned slow start, holds our 
interest through to the neat ending when 
all the loose ends are characteristically 
tied together. 

This is one to put aside for a winter’s 
night, a cosy room, subdued lighting 
and a comfortable chair, not to mention 
an after dinner brandy. After all the 
Sherlock Holmes’ legend is “not so much 
a story as a way of life.” 

★ ★ 

POEMS OF NATURE. Read by Frank 
Duncan. Michael Hordern, Peter 
Orr, George Rylands. Argo EAF 
104. E.P.45. 

This mini-album is one of a series 
which complements Argo’s major under¬ 
taking, “The English Poets: Chaucer 
to Yeats” and here we are presented 
with a wider variety of authors offering 
a choice of shorter poems-. The IMe 
records seem to me to be an excellent 
idea, both from the monetary point of 
view and for those who might feel a 
little daunted by the big feast offered' in 
the 12-in L.P.’s 

“Poems of Nature” turns out to be 
a delightful package with seven poems 
about insects, birds, animals and reptiles. 
The poets represented are by no means 
Conventional or sentimental in their 
view of nature; their poems reveal sub¬ 
tlety and wit in observing the sometimes 
poor showing that Man makes in grant¬ 
ing a “place in the sun” to the other 
inhabitants of our planet. 

The longest work on the record is 
D. H. Lawrence’s strange and fascina¬ 
ting poem “Snake,” given an excep¬ 
tionally good reading by George Rylands. 

The shortest is Roy Campbell’s “The 
Theology of Bongwi the Baboon,” a 
wryly amusing piece of observation from 


the point of view of the baboon in his 
treetop world. Other poems are John 
Heath Stubbs’ “Mayfly”; Ted 1 Hughes’ 
“An Otter” and “Esther’s Tom Cat”; 
Laurie Lee’s “Town Owl”; Edwin Muir’s 
“The Animials.” 

Up to date there are nine records in 
this series of small albums, each one 
built around a single dominant theme 
such as, Childhood, Time and Mortality, 
Sleep and Dreams, etc. I am looking 
forward to hearing and commenting on 
them in the near future. 

★ ★ ★ 

THE FOLKSONGS OF BRITAIN VOL. 
7. “Fair Game and Foul.” Collected 
and Edited by Alan Lomax and 
Peter Kennedy. Caedmon mono 
TC 1163. 

Hearing this album soon after review¬ 
ing another volume in the folksongs 
series has been an interesting experience. 
The songs chosen do not in any way 
duplicate the previous collection and this 
is a tribute in itself to the great care 
and dedication of the editors in gather¬ 
ing and sifting the material. 

In “Fair Game and Foul” the songs 
tell of highwaymen and poachers, hun¬ 
ters and sportsmen, murdered sweet¬ 
hearts; and lament the untimely deaths 
of children. The doing of rogues and 
criminals were an important subject of 
the street poet, and by the beginning 
of the 19th century in London alone 
there were fifty presses printing ballads 
which purported to be “A Copy of the 
Verses written by the Culprit and Found 
on the Floor of his Cell before his 
Execution.” Two and a half million 
copies of one such phoney confession 
were said to have been printed and 
hawked through the streets of London. 

The note of authenticity is there from 
the first track on this album with Jim 
Baldry from Suffolk, singing “The North¬ 
amptonshire Poacher.” Baldry, it is in¬ 
teresting to note, was by trade a painter 
and paper hanger but by calling was 
a poacher like his father before him. 


There is a certain grim humour in 
some of the songs as in the 18th century 
ballad of the notorious burglar Jack 
Hall who was hanged at Tyburn Hill 
I quote: 

“I climm-ed up a ladder by the rope, 
I climm-ed up a ladder and the 
‘angrnan pulled the rope. 

But the devil of the word I spoke 
coming down. 

There are 20 songs in this album (not 
all of them tragic), each one having its 
own unique quality. I suppose this is due 
not only to the authentic sound of the 
performances, but also because of the 
glimpse they give into the lives of the 
ordinary people of the time. As in the 
other volume, the songs were gathered 
in pubs and country cottages in the 
British Isles and the sound quality is 
uniformly good. Once again a most in¬ 
formative booklet is included giving the 
background and texts of the songs. S3 
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Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
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POSITRONICS 

Announces a third superb 
Australian voltmeter-ammeter 

The most sensitive Positronicsj meter yet 
features full scale sensitivities from I mV to 
I KV, with an accuracy of 3% of ful * 
scale deflection. Current ranges cover 100 
nanoamps to 10 amps; optional linear re¬ 
sistance ranges cover I ohm to 10 Kilohms 
full scale, linear conductance ranges 0.1 to 
100 micromhos. Resistance from 10 Kilohms 
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REGULATED POWER SUPPLY 
1966 (June) 

$45.85 


TRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) 


TRANSISTOR M./VOLT METER 
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SENIOR TACHO and DWELL 
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PLAYMASTER 106 
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PLAYMASTER UNIT 4 
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ELECTRONICS (Aust.), 
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(October, 1965) 


PLAYMASTER 112 


December. 1965 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 


3-BAND DOUBLE CHANGE 
RECEIVER, 

MAY. 1966. 


5-BAND DSB TX, 

NOV., 1965. 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 


Large stocks held of 

VALVES — TRANSISTORS — SPEAKERS — MICROPHONES — 
TRANSFORMERS — TAPE DECKS — DIODES — S.C.R. — CON- 
DENSORS (ELECTROLYTICS UP TO 20,000 MFDS) — RESISTORS 
(HIGH STAB TO 40 MEGOHM) — RECORDING TAPE — RECORD 
PLAYERS & CHANGERS — METERS — STYLI — INSTRUMENT 
CASES — CHASSIS — METAL WORK FOR ELECTRONICS (AUST.) 
PROJECTS — COPPER WIRE (TO 48 B & S) — TV ANTENNA — R-F 
CONNECTORS BAND) & ALL STANDARD ELEC- 

TRONIC COMPOUNDS. 


Enjoy your leisure time and build 

POPULAR KITS 


LOWEST PRICES 


Excellent frequency 
response. Low distor¬ 
tion figure. High in¬ 
put sensitivity. All 

controls self-contain¬ 
ed. 10 watts per 

channel. 


MINIWATT TWIN 10 STEREO — COMPLETED IT $79.50 


ELECTRONIC DEVELOPMENTS PTY. LTD 

Phones 63 
63 


VICTORIA 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 

MULLARD 3-3 
STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

PLAYMASTER 

101 

STEREOGRAM 

TRANSISTOR CONVERTER 

SHORT WAVE 2-BAND, COVERS 2 TO 20 MC/S 

Writ© for particulars 

PLAYMASTER 103 

GUITAR AMPLIFIER WITH REVERB AND VIBRATO 

Write for particulars 
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THE MOST SENSITIVE TAPE FOR THE FINEST SOUND— AGFA-GEVAERT PE RECORDING TAPES 
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AfoGHV 


PRESTRESSED 

US 



AGFA PE TAPES 


ERADICATE SOUND INSTABILITY ... 
ABATE WEAR ON RECORDER HEADS 


STRETCH 


RISISTAMT Hi 


& | 

niuiuiHivi 


fen 


AGFA-GEVAERT 


Searching for perfect sound? Then ask for Agfa 
PE Tapes. No matter what the job, this is the 
tape for the enthusiast . . . giving you greater 
clarity, sensitivity, uniformity, durability, and a 
greater range of sound. All Agfa PE (Polyester) 
Tapes offer you the longest tape life ever, and 
they include Long Play, Double Play and Triple 
Play ... in a wide range of lengths and spool 
diameters. All three types of Agfa Tapes are now 
available in various spool sizes in the new Novo- 
dur Cassettes. And these trim, plastic, almost- 
unbreakabie cassettes are excellent for library 
storage. If you want all sound and no noise, buy 
Agfa PE Tapes —they’re pre-stressed and stretch- 
resistant as well as abrasion and wear resistant. 


WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACC ESSORIES 

I To AGFA-GEVAERT LIMITED 

P.O. Box 48, Nunawading, Victoria. 

Name. 

PLEASE PRINT 

Address. 


Agfa-Gevaert Limited, Melbourne • Sydney • Brisbane • Adelaide • Perth 
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Warwick Davies died on August 10, 
1966 and the record concludes with 
brief excerpts of his memorial service 
conducted at Dural by Rev. W. S. 
Pigeon and Rev. Dr. Howard Guiness. 

To listen to this recording is a moving 
experience and one which could be 
especially helpful to anyone who is called 
upon to face suffering I commend it 
personally. Copies are available for $3.00 
each, post free, from Christian Broad¬ 
casting Association, Fivedock, N.S.W. 
(W.N.W.) 


tbimtumal 


WELSH FESTIVAL CHOIR. Con¬ 
ducted by J. Morgan Nicholas. 
Charles Clements, organ; recorded 
at Cardiff. Stereo, World Record 
Club STE-289. 

Interest: Magnificent choir. 
Performance: Of high order. 

Quality: Clean throughout. 

Stereo: Normal. 

Originally formed by J. Morgan 
Nicholas to represent Wales at the 
Festival of Britain, the Welsh Festival 
Choir has become a permanent body of 
singers who have featured each year at 
Cardiff, since 1958, at the Cardiff Festi¬ 
val. And what a magnificent choir it 
is and how ably they are supported by 
Charles Clements at the grand organ. 
The whole performance is a tribute to 
the work of Nicholas, himself the com¬ 
poser of many choral works and a 
former organist of the Royal Chapel at 
Windsor. 

The choir sings: Hallelujah Chorus 
(Beethoven) — Blessed Are They That 
Mourn (Brahms) — How Lovely Are 
Thy Dwellings (Brahms) — Hide Not 
Thy Face O Lord (Farrant) — O Lord, 
Maker Of All Things (Munday) — 
Hallelujah (Handel) — Llanllyfn (trad, 
arr. Jones) — Braint — Lo Round The 
Thorne (Nicholas)—Insanae et Vanae 
Curae (Haydn) — Lachrymosa (Mozart). 

If this sounds a little heavy for those 
accustomed to lighter “Gospel” fare, let 
me assure you that you will not find it 
so. A very worthwhile recording. 
(W.N.W.) 

★ ★ ★ 

CHAPEL BELLS. Mary Jayne and the 
Jim Owens Orchestra and Chorus. 
Produced by Dick Friesen. Stereo, 
Word (Gospel Film Ministry) WST- 
8353-LP. 

Interest: New Gospel songs. 
Performance: Smooth. 

Quality: Good. 

Stereo: Good separation, spread. 

When Mary Jayne’s fellow duettist, 
Polly Johnson, was killed some time 
ago in a plane crash, songwriter Bud 
DeSylva was moved to write several 
new Gospel songs which, to him, seemed 
to sum up the life and convictions of 
the dedicated young singer. 

Six of these songs, arranged by Ralph 
Carmichael and played by the Jim 
Owens Orchestra, with Chorus, are 
presented here by Mary Jayne: Chapel 
Bells — Smiling Down On Me — He 
Passed My Way — Take Me Home — 
A Story I love To Hear — Song Of 
Hope. 

To these are added other established 
favourites: Down By The Riverside — 
It Is No Secret — I Won’t Have To 
Cross Jordan Alone — Peace In The 
Valley — He’s Got The Whole World 


In His Hands — In The Garden — 
What A Friend We Have In Jesus. 

The presentation throughout is gently 
rhythmic, with counter melodies provid¬ 
ed by strings and chorus to excellent 
solo work by Mary Jayne. A pleasing 
record and one which has about it an 
atmosphere of sincerity and dedicated 
talent. (W.N.W.) 

★ ★ ★ 

REV. WARWICK DAVIES MEMOR¬ 
IAL RECORD Mono. Christian 
Broadcasting Association, CBA 
T4RM-1363/4. 

Interest: Testimony of a cancer 
sufferer. 

Quality: Acceptable. 

On the fifth of May, 1966, Rev. 
Warwick Davies, thirty-four year old 
minister of the Dural (N.S.W.) Metho¬ 
dist Church, learned that he had cancer 
in a particularly malignant form. 

His reaction was to pray “thy will 
be done” and, ten days later, recorded 
the inspiring message which occupies 
the first eleven minutes of this twelve- 
inch recording. During June and July 
he recorded further messages testifying 
to his complete personal peace and 
trust in God. 

Broadcast over “The Sunshine Hour” 
and other CBA radio sessions, the story 
of Warwick Davies’ faith and testimony 
prompted tremendous response from 
listeners, leading him to the conviction 
that, in his untimely suffering, and with 
the help of CBA, he had been able to 
influence more people than might have 
been possible in years of preaching 
from his own pulpit. 


MARGARET WILSON AND TRE¬ 
VOR STEWART, Vocal duettists. 
Mono, 45EP, SCR21. Source Gospel 
Recordings, G.P.O. Box 3276, Wel¬ 
lington, N.Z. or Southwell Supplies, 
P.O. Box 15, Footscray, Vic., Aus¬ 
tralia. 

Interest: Gospel duettists. 
Performance: Acceptable. 

Quality: Good. 

With nothing on the label to indi¬ 
cate side 1 and 2, I inadvertently played 
this disc in the wrong sequence and 
encountered Margaret Wilson’s intro¬ 
duction at what became the start of 
track 3. 

Play it in this order: He Goeth 
Before You — Jesus Our Lord Is 
Crucified — I Know Who Holds To¬ 
morrow — I Love Him Most For 
Calvary. The fi.rst two numbers are 
quite well done; the other two just 
average; to my ear, rather cautious 
vocally. Trevor Stewart’s guitar is ex- 
lent. (W.N.W.) 

FUZZ 
BOX 
V KITS 

BASIC KIT Box. two lables. 3 ’2 meg 
Potentiometers. 3 knobs, circuit: $3 plus 
12*2% Sales Tax. 

FULL KIT as above plus all parts to make 
complete unit, includes jacks, switch, transis¬ 
tors. batteries, etc. S10 plus 12U% S.T. 

ALL ORDERS to:— 

CLAYBRIDGE SOUND SYSTEMS 

60 BEDDOE AVE, CLAYTON. VIC. 

PHONE 544-61 71. 


Hem, Hctl..*. 

[jO/t MeW)ou/iw£ nmd&iti I 

Customers tell us our Camberwell Sound Salon 
is the ideal place to hear, compare and select 
quality Hi-Fi to really satisfy.' 

Call in - relax - and let us help you choose 
from world famous Turntables, Arms, Ampli¬ 
fiers and Speakers for Hi-Fi personally 
tailored to your exact needs, both 
pricewise and soundwise. 

I )f i riisl l t li-I " i 
66 MAYSTON St., 

HAWTHORN, VIC. 

Tel. 82 4839 
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IN HI-FI STCRtO EQUIPMENT BY CLASSIC 



Based on the R. & H. Paymaster 106 and 
101 Amplifiers with these added features: 

• Loudness control giving bass boost at low volume. 

• Sensitivity switch — normal or wide band. 

• Provi on for tape recorder with separate record-play 
switch. 

• Calibrated dial available for all States showing main 
stations in larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of S30 to 1,600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2,210 diodes. Dimensions 15Vi" x 5W' x 11”. 


106 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain orientated output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.50 (£57/15/-) 

106 AMPLIFIER WITH GARRARD CHANGER 

AND HI-FI SPEAKERS 

Type 3000 changer fitted with 9th Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 

$160.00 (£80) 


101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 387 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50 (£59/15/-) 

101 AMPLIFIER WITH GARRARD CHANGER 

AND HI-FI SPEAKERS 

Type AT6 changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 

$190.00 (£95/-/-) 


FREIGHT EXTRA 



CABINET 
DIMENSIONS 
IB" i 12“ i 7" 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $1.50, Interstate $2.50 
Complete kit of parts leu Cabinet but 
including Speakers, Inductance, Condenser, 
Resistor, Innabond and Speaker Silk. 

$17.50 each 

Available 7Vi or 15 ohm Impedance. 


THE NEW MULLARD 
BOOKSHELF MINI 
SPEAKER UNITS 

A* featured In "Milliard Outlook,'* 

April, 1966, issue. 

These units designed by Milliard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available In 7V4 or 15 ohm impedance. 

$27 (£13/10/-) each 

Post and packing: N.S.W. $1.5t. Interstate $2.50. 



CABINET 
DIMENSIONS 
I4!n x Bin x 8in 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 

$79.50 (£39/15/-) 

FREIGHT EXTRA 



107 AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7, 6N8, 2— 

I2AT7, 2 —6BQ5, and 
6CA4 rectifier. 


io o eje (b'Ci 


106 AMPLIFIER AND 
TUNER 

$104.00 (£52) 

FREIGHT EXTRA 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished in grey with control 
panel in silver and black with matching knobs and switches 

• Dimensions: 13Viin x S l Aln x llin. 

® Fully guaranteed. 


106 AMPLIFIER 

• Output 8 watts per 
channel (16 watts). Fer¬ 
guson oriented grain out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

® EM84 tuning indicator. 

• Valves used 6AN7 6N8, 

12AU7 or 12AX7. 2 — 

6GW8 and 2 — 0A210 
rectifiers. 


THE ABOVE AMPLIFIERS SUPPLIED WITH THE HEW GARRARD 1,000 CHANGER WITH ROHETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


107—$116.75 (£58/7/6) 


FREIGHT EXTRA 


106—$141.25 (£70/12/6) 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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Instrumental, Vocal & Humour 


THE HALLELUJAH TRAIL. Original 
motion picture score, composed and 
conducted by Elmer Bernstein. 
Lyrics by Ernie Sheldon. Mono, 
United Artists UAL-8090. 

Interest: Reminder of an entertain¬ 
ing show. 

Performance: Generous. 

Quality: First rate. 

Maybe it helped, being in holiday 
mood, but I thoroughly enjoyed this 
show, seen recently in a country pic¬ 
ture theatre. An elaborately produced 
spoof of traditional western characters, 
it depicts the efforts of a group of Den¬ 
ver bar-flies to import forty waggon¬ 
loads of whisky before winter sets in 
— complicated by the attentions of the 
Indians, the militia and a militant band 
of female temperance workers. 

As I watched the picture, I was con¬ 
scious of the spoof-like appropriateness 
of Elmer Bernstein’s music, though 
much of the time it could only be heard 
through the guffaws of the audience. 
Heard again, without this accompani¬ 
ment but against the memory of what 


CLASSICAL SAMPLER Decca stereo, 
Phase 4 Series. Stereo SXLA 6255. 
Interest: Demonstration disc. 
Quality: Excellent. 

Stereo: Excellent. 

E.M.I. has issued this disc to demon¬ 
strate the qualities of Decca “Phase 4“ 
stereo. According to a description of 
the process, signals are fed to a four- 
track, 10-channel console, and each 
channel is switahable to any track. Each 
track is individually monitored and 
metered, and is capable of being 
“limited” individually. Finally, all sig¬ 
nals are recombined into two tracks for 
stereo. In this way, the engineers have 
greater control over the stereo balancing 
and positioning. 

There is no doubt that “Phase 4” 
offers very high-quality sound indeed, 
with clean bright treble and fuP rounded 
bass, no noticeable distortion anu com¬ 
plete absence of background noise. 
However, we have come to expect 
quality like this from all the major re¬ 
cording companies in recent years, and 
whether this Decca process is any better 


tion, even when the selection includes 
such popular items as here. For the re¬ 
cord, (no pun intended) the following 
works are represented: Gaiete Parisienne 

— (Offenbach) — 1812 Overture (Tchai- 
kowsky) — H.M.S. Pinafore (Sullivan) 

— Peter and the Wolf (Prokofiev) — 
Pictures At An Exhibition (Mous- 
sorgsky) — Rhapsody in Blue (Gersh¬ 
win). These are played by top-flight 
orchestras under famous conductors. 
Presumably the complete works from 
which the excerpts are taken have been 
or will be released as Phase 4 record¬ 
ings. (H.A.T.). 

★ * * 

THE LIGHT MUSIC OF SHOSTAKO¬ 
VICH. Andre Kostetanetz and his 
Orchestra. Stereo, CJB.S. (Austral¬ 
ian Record Company) SBR 235177. 
Also available in mono BR 235177. 
Interest: Contemporary light music. 
Performance: Bright. 

Quality: Excellent. 

Stereo: Effective. 

Anybody who has any doubts about 
the ability of contemporary Russian 
composer Shostakovrtch to write light 
music can forget them. All the pieces 
on thi*s disc would be quite at home in 
the repertoire of any “Palm Court” 


it’s all about, it adds up to a pretty good than that used by competitor companies orchestra, and many of them could have 


effort in motion picture scoring. 

The tracks are not in story order but 
include: Theme — Overture — We’ll 
March To Denver — Stolen Booze — 
Battle of Whisky Hills — The Case — 
Denver Free Militia — Whisky, Love 
and Temperance — We Will Save — 
Which Way Did They Go? — Down, 
Down, Down — Therne. 

As noted above the quality is excel¬ 
lent, though I would naturally have pre¬ 
ferred to hear it in stereo, matching 
the original wide-screen presentation. 

One you’ll like if you’ve seen the 
show: if you haven’t , make the 
effort! (W.N.W.). 

★ ★ ★ 

LILAC TIME. Based on the music of 
Schubert. June BronhiU, Thomas 
Round, John Cameron, with the 
Williams Singers and Michael Col¬ 
lins and his orchestra. Encore 
(E.M.I.) stereo SOELP 9273. Also 
in mono OELP 9273. 

Interest: Popular musical. 
Performance: Pleasing. 

Quality: Very good. 

Stereo: Adequate spread. 

The lead singers in this studio re¬ 
cording of the songs from “Lilac Time” 
are the same as those who were featured 
in the Sadler’s Wells recording of “Merry 
Widow” which was a great commercial 
success. Here they are joined by John 
Cameron in the important role of Franz 
Schober. June Bronhill, of course, sings 
the part of Lily, while Thomas Round 
sings the Schubert role. 

The pretty Schubert melodies whiGh 
ensured the success of this musical from 
its first performance receive excellent 
treatment by these performers and, if 
you like this particular work, and are 
willing to accept the limitations of a 
studio performance, this disc is excellent 
value at the low Encore price. The 
technical quality of the disc is adequate 
and stereo spread is good. 

Those who do not know the work may 
care to know that the Schubert tunes 
on which these numbers are based are 
taken mainly from his Lieder, although 
there are quotations from other works 
— his Unfinished Symphony, for ex¬ 
ample — and there is even a tune from 
the D Major piano sonata. (H.A.T.). 


is debatable. Suffice to say, however, 
if all “Phase 4” records are as good as 
this one, then we have nothing to worry 
about as far as technical quality is con¬ 
cerned. 

Since this is a sampler, the main in¬ 
terest is presumably in the technical 
quality rather than the contents. In any 
case, excerpts from full length works 
are not my idea of musical satisfac- 


come straight from the pen of Johann 
Strauss II. Others are reminiscent of 
Tchaikowsky, Borodin or even Meyer¬ 
beer. 

However, it should be remembered 
that many pieces included here were 
written for stage and film works, where 
the tastes of the “man in the street” had 
to be catered for. 

Andre Kostelanetz is adept at hand- 




AEGIS 


TESTED RADIO 
TV AND 

HIGH-FIDELITY FARTS 

AERIAL, R.F. and OSCILLATOR TUNING COILS 

We manufacture and stock a complete range for the broadcast 
and shortwave bands (from 550 KHz to 30 MHz). 

I.F. TRANSFORMERS WITH B.F.O. COILS TO SUIT 

All popular frequencies available. 

HEAVY GAUGE HONEY COMB TYPE INDUCTANCES 

Supplied in the range OSH to 10.0H, for use in loudspeaker 
cross-over networks and other heavy-duty, low-resistance appli¬ 
cations. 

OTHER POPULAR AEGIS LINES 

• R.F. and Video Peaking Chokes. 

• Feed-through and stand-off ceramic insulators. 

• Radio, TV and Instrument Knobs. 

• Noisc-reducing Aerial Systems and Mains Filters. 

• Complete range of Coil Formers, Tuning Cores, etc. 
(Available for the man who winds his own coils.) 

O Vinkor-tvne Inductors to standard Mullard designs also to 
special order. Write with details for quote. 








Available from all good 
radio parts stores. 


AEGIS MANUFACTURING CO. PTY. LTD., 
347 Darebin Road, Thornbury, N.17. 

Telephone 49-1017. 
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a superb 
stereo system 

at a do-it-yourself’’price! 


Custom-built 7 watt per 
channel stereo amplifier. 
Valves 5, Diodes 3. Ampli¬ 
fier fitted with separate bass 
and treble tone controls, 
volume control, stereo 
balance and mode switch 
for mono, stereo or tape 
selection. 


Acoustically designed 
speaker enclosures. Fibre- 
glass wool lined. Infinite 
baffle enclosures. 8" twin 
cone ferrite magnetspeakers, 
each rated at 16 watts. 


Dual 410 4-speed Semi- 
transcription record player 
is fitted with Dual CDS 
630 / 5 cartridge, having a 
frequency response of 30 to 
16.000 c.p.s. 

Panel at rear of unit for 
connection of speakers and 
tape recorder. 


DIMENSIONS: 

Control Unit: 10" high 
(20" high legs) x 18" 
x 15". Each Speaker: 
231/2" x 15" x 91 / 2 ". 


Goldring 7-7 Stereo 

Wow is what you’ll say but never hear with this up-to-the-minute 
outfit featuring a precision turntable, linear amplifier and matched 
satellite speaker enclosures. The control unit is remarkably 
compact. Without legs it will fit on a bookshelf, table or 
cabinet. Out of the way. With legs it takes up only a minimum of 
floor space. Just the thing for the small living room. The 
Goldring 7-7 is beautifully finished in teak . . . costs only $225 



GOLDRING ENGINEERING A/ASIA PTY. LTD. 

Experts in quality sound reproduction. 

N.S.W.: 443 Kent St., Sydney. W.A.: 91 Hay St., Subiaco, Perth. 

VIC.: 368 Little Bourke St., Melbourne. S.A.: 77 Wright St., Adelaide. 

QLD.: 235 Edward St., Brisbane. 


GOLDRING ENGINEERING A/ASIA PTY. LTD. 

I would like to know more about your Goldring 7-7 Stereo. 
Name . 

Address. . State 
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ling pieces of this type, and under his 
direction the orchestra give a sparkling 
performance. Particularly effective is the 
famous Polka from the composer’s “Gol¬ 
den Age” ballet suite which is played 
with poise and precision. There are also 
two beautiful, slow and poignant Rus¬ 
sian melodies which contrast effectively 
with the generally spritely air of the 
other numbers. 

The pieces represented are: From 
“Moscow Cheremuski”:—Galop, Dance, 
Overture Waltz, Waltz from Act III— 
From Ballet Suite No. 1; Galop, Music 
Box Waltz, Dance — From Ballet Suite 
No. 2; Polka, Galop — From “The 
Gadfly”; Barrel Organ Waltz, Nocturne, 
Folk Festival, Galop, Introduction — 
From “The Golden Age”; Polka. 

“Moscow Cheremuski” is a musical 
comedy which enjoyed great success in 
Russia, and “The Gadfly” drew the 
roubles at the cinema box offices. 
(H.A.T.) 

★ ★ ★ 

ALFIE. Billy Vaughn and his Orchestra. 

Stereo, Dot (Festival) SZL-932,084. 

Also available in mono ZL-32,084. 

Interest: Melody and rhythm. 

Performance: Gay, danceable. 

Quality: Normal. 

Stereo: Effective. 

To pick up a Billy Vaughn album a 
few years ago was to know that the 
sound would be of the romantic, melli¬ 
fluous variety, led most of the way by 
Billy Vaughn’s singing sax. But things 
have been changing of late and this new 
one, which leads off with the title theme 
from “Alfie,” is characterised more by 
a driving rhythm around which the 
melodies weave in big-band style, with 
the traditional sax. making only brief 
entries. It’s still tuneful, mind you, but 
in a different way. 

The titles: Alfie—The Shadow Of 
Your Smile—Strangers In The Night— 
Somewhere, My Love—Second Hand 
Rose—Sunrise, Sunset—Days Of Wine 
And Roses—One Of Those Songs— 
Marne — Wiederseh’n—I Will Wait For 
You—Who’s Afraid? 

Technically, the quality is good 
enough to pass muster in most company 
but I wouldn’t rate it as true hi-fi 
material. (W.N.W.) 

★ ★ ★ 

A QUARTET IS A QUARTET IS A 

QUARTET. (I) The Modem Jazz 

Quartet; (2) The Quartet di Milano; 

(3) The Hungarian Gypsy Quartet. 

Stereo, Universal Record Club, 

U798. 

Interest: Quartets, jazz, modern and 
gypsy. 

Performance: 1. Elegant. 2. Way 
out. 3. Romantic. 

Quality: Good. 

Stereo: Excellent. 

Here is a record which should appeal 
to very sophisticated musical tastes. On 
side 1, the Modern Jazz Quartet plays 
some very elegant jazz, with a com¬ 
bination of piano, vibraharp, bass and 
percussion, and if you think this an 
unlikely combination for good jazz, wait 
till you hear it before forming any 
judgments. 

At the beginning of side 2, there is 
a complete contrast, with the Quartetto 
Di Milano (a classical string quartet, 
with two violins, a viola and a cello) 
playing some way-out music of the 
modern school, “Funf Satze” by Anton 
Webern. This is followed by another 
complete contrast in the form of the 
Hungarian Gypsy Quartet playing some 


of the Magyar/Romany melodies in the 
style of the mid-European restaurant. 

Here is contrast indeed, and I looked 
in vain for the common ground suggest¬ 
ed by the sleeve note. The three styles 
seem to me to be poles apart in every 
way. The cool, astringent playing of 
the jazz group bears no resemblance to 
the atonal music of Webern, with its 
wide intervals and dissonances. Again, 
the bitter-sweet melodies of the 
Romanies have nothing in common with 
the other two styles. 

Despite the differing styles, or per¬ 
haps because of them, this record has 
much to offer the discriminating listener 
since each group plays extremely well 
in its own style. However, as I said 
before, this is a record for the sophis¬ 
ticated listener. The sound is extremely 
clean but there was a trace of “prickle” 
on side two of the review record. The 
stereo separation is good. (H.A.T.) 

★ ★ ★ 

CZARDAS & GYPSY MUSIC. Janos 
Szalay and his Gypsy Orchestra. 
Stereo, Festival SFL-931-840. Also 
available in mono FL-21,840. 

Interest: As per the title. 
Performance: Average. 

Quality: Clean. 

Stereo: Dubious. 

Personally, I couldn’t generate much 
enthusiasm for this offering by Festival, 
originally recorded by Elite Special, of 
Switzerland. 

Without being familiar with much of 
it, I imagine that the music is authentic 
to the title. However, I couldn’t escape 
the impression that the orchestra works 
industriously at the music, without 
really achieving either musical unity or 
spontaneity of mood. 

The situation is not helped any by 
the lack of significant stereo definition. 
In fact, I am more inclined to the be¬ 
lief that what purports to be stereo is 
merely doctored mono. 

The one “plus” factor is the playing 
time, which adds up to 40 minutes or 
so. Side 1 contains: Czardas—The Whis¬ 
pering Acacias — Song Of The Shep¬ 


herds—I Kiss Your Little Hands— 
Czardas in A-Major—Over The Thiss 
—I Saw You The First Time—Rou¬ 
manian Melody. Each of these is allotted 
a separate track. 

Side 2 contains ten titles distributed 
over only four tracks: Sad Sunday — 
Charcoal Man—Red Roses—Pumpkin 
Branches—Joyful Bird — Acacias In 
Flower—Red Shoes—Broken Violin—I 
Am Going To God—How Could You 
Hurt Me? 

The jacket is completely devoid of 
notes. (W.N.W.) 

★ ★ ★ 

THE ROAD TO THE ISLES. The Syd¬ 
ney Thistle Highland Pipe Band. 
Stereo, Festival SFL-932,145. Avail¬ 
able in mono. 

Interest: Bagpipes and drums. 
Performance: High standard. 
Quality: Very good. 

Stereo: Normal spread. 

I reviewed the first disc made by this 
band, in 1966, and commented on the 
excellent playing, which seemed to me 
to be as good as that of any pipe band 
I have heard elsewhere. I have no 
reason to change my opinion on hear¬ 
ing this latest recording. On this occa¬ 
sion, the band seems to be concentrat¬ 
ing more on tunes of popular appeal 
than they did in their earlier recording. 

The selection includes the usual as¬ 
sortment of marches, jigs, strathspeys, 
hornpipes and reels, and in all no less 
than 34 tunes are represented, arranged 
in groups of three or four in the usual 
manner. Some of these tunes are very 
well known (“Cock o’ the North,” “Road 
to the Isles” and “Highland Laddie,” 
for example) but many lesser known 
tunes are also included. Space does not 
permit listing them all in full, but they 
are all good tunes, and received excel¬ 
lent treatment from the band. 

Since bagpipes are quite capable of 
disguising any technical faults in record¬ 
ing it is difficult to give an opinion on 
this point. As far as I can tell, sound 
quality is good, and there is a good 
stereo spread. (H.A.T.) 




i«:«. :J:i • • • . .. 




^HOW 
GOOD ISA 
TEENY WEENY 
CARTRIDGE THAI 

il’T Elf- 



GREAT! As a matter of fact, every Empire “living Cartridge” is put through the most 
rigid musical tests. Four poles, four coils and three magnets assure better balance and 
phenomenal frequency response. The living cartridge reproduces razor-sharp stereo separa¬ 
tion even at 15.000cps. There is also a full mu-metal shielding on every cartridge, a 
higher output. (8 mv. per channel), lower IM distortion (elasto-shear suspension), and 
lower tracking force for longer record wear. No other cartridge can reproduce the entire 
musical range so precisely and with such clarity. When you can sing like this, why hum? 
Write for new 1967 colour brochure. EMPIRE LIVING CARTRIDGE SERIES. 808. 888. 888PE. 
888E. 888SE. 

Sole Agents for Australia: RECORDED MUSIC SALON AND TRUE FIDELITY 
23 Collins Street-, Melbourne. Phone 63-6257. 
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PRICES OF ORTOFON CARTRIDGE 
SLASHED! 

The popular lop quality Ortofon SPU-GT-E 
cartridge sells for $A63 in the United 
Kingdom . . . now it’s available in Encel 
Stereo Centres for only $36.50. This cart¬ 
ridge features an elliptical diamond stylus 
and is favoured by professional users through¬ 
out Australia. If supplied complete with the 
Ortofon SMG-212 tone arm Encel price is only 
$59.50. This unique Encel offer must attract 
music lovers wishing to up- ^ «■> f jr 
grade existing equipment eco- \r\ jll 
nomically. Ortofon SPU-GT-E. 


HEAR THE NEW DECCA-KELLY 
“MINI” ENCLOSURE! 

Where a bookshelf enclosure is necessary we 
recommend the new “Mini” with its extended 
bass response and remarkable sensitivity. Mass¬ 
ive magnets are employed on both bass and 
tweeter speakers . . . overall size is 16" x 10" 
x 7+". Handling capacity is 15 watts R.M.S. A 
rigid piston type diaphragm is used & f lT 
in the bass reproducer. Cabinets \qJ 
are beautifully finished in teak . 


BRAND NEW, CURRENT MODEL 
STAR SA 855 STEREO AMPLIFIERS 
AT GREATLY REDUCED PRICES! 

The list price of this popular stereo amplifier 
is $173.55. To reduce stocks Encel Stereo 
Centres are now selling this unit at only 
$119. Output is 16 watts per channel, sensi¬ 
tivity for magnetic pick-up is 3mV. Very 
flexible controls. Write or (Tllfi 
call for complete specifica- /K11V 
tions . 


IMPROVE STANDARDS WHEN 
RECORDING—DEMAGNETISE! 

Two new tape head demagnetises are now 
available ... the single probe is Encel priced 
at $3.50 and the double probe only $3.00. 
Recording heads may be demagnetised in a 
few seconds and quality of recordings im¬ 
proved considerably. Essential for all tape 
enthusiasts. 



NEW PLANET MG-300 
PUBLIC ADDRESS AND 
GUITAR AMPLIFIER 

Power output is 35 watts R.M.S. with 
parallel push-pull 6BQ5’s, frequency response 
is 30-15.000 Hz. plus or minus 2 dB. Three 
inputs-two crystal or dynamic microphones 
at 5 mV. and an auxiliary input for crystal 
or ceramic pick-ups. tape recorder or tuner 
at 300 mV. Output impedance includes 8, 
16 and 250 ohms as well as a 70V line. 
Valve complement: 1 x 12AX7, r a 

1 x 6AV6, 1 x 6AQ8, 4 x 6BQ5. jl) 

Encel price is only .... ..... *r v V**/w 


NOW AVAILABLE . . . 
TRUVOX TAPE DECKS! 

At last the rugged and proven TRUVOX 
tape decks are available in Australia in 
mono and stereo, two and four track con¬ 
figuration . . . and Encel prices are most 
attractive. No longer need you wait to have 
your tape recorder . . . look at these prices! 
These decks are identical to those used in the 
models R102-4. PD102-4. 


D102 two track mono .. 


D104 four track mono . 


D106 two track stereo _ _ 


D108 four track steero 


$89.50 

$89.50 

$99.50 

$99.50 



NEW MOVING MAGNET STEREO 
CARTRIDGE FROM THE LUX 
CORPORATION! 

This new magnetic cartridge has been ac¬ 
claimed as a brilliant performer by dis¬ 
criminating audio enthusiasts . . . and the 
Encel price has been fixed at only $24.50. 
Frequency response is 20-20,000 Hz., stylus 
pressure is from 1-2.5 grams, tracking angle is 
precisely 15 degrees. Output is 5 mV. at 1 kHz. 
Stylus sizes available are 0.7 and 0.5 mil. coni¬ 
cal diamond. Musically this new Lux Model 
T.15M cartridge is very satisfying and certainly 
compares very favourably with cartridges twice 
the Encel price. Audio enthusiasts who are 
familiar with the performance ft ^ m 
of LUX amplifiers will rush the \ jIJ 
new Lux cartridge! ... v 


GOODMANS “MAXIM” 
ENCLOSURES 
REDUCED TO ONLY $55! 

Encel stock of “Maxims” must be cleared 
as soon as possible. These ^jrr 
are current model, brand new \j j 
enclosures .... •?**** 


LOW PRICED CERAMIC 
CARTRIDGE FOR BUDGET 
CONSCIOUS MUSIC LOVERS! 

Now the well known Micro Model SC301 
Ceramic Stereo Cartridge with diamond stylus 
is available for only $6.90. Frequency response 
is 20-15.000 Hz. plus or minus 3 dB. Track’- g 
angle is 15°. This popular aa 

stereo cartridge is A1 value 


MICRO DUST PICK-UPS 



Two models available — as illustrated 
and. a special model for at- rA 

tachment to record changing \ S jll 
devices ...... ^ *p*#*«#w 



NEW UNOBTRUSIVE DYNAMIC 
MICROPHONE 

This robust, pint-size, dynamic microphone, 
the Piezo Model DX75, may be used on its 
own desk stand . . . or on a normal floor 
stand. Impedance: 50 k ohms. £ f aa 
Ideal for tape recording applica- /ftQ WIJ 
tions. Encel price ...... .... w# 0 w 


SPECIAL! 

A.K.G. STEREO MICROPHONES 

A.K.G. Model D66 Stereo Microphones pro¬ 
vide excellent performance and have been 
reviewed favorably in such publications as 
“H-Fi News”. Now Encel ft 

priced, including Sales Tax, 
at only .. . ..... ...... ** * 


MICRO MAGNETIC CARTRIDGES 

Two moving magnet cartridges from Micro 
laboratories have won many friends in Aus¬ 
tralia. Model M-2000/5 is priced at $19.50 
. . . Model M-1007/G is only $17.00. Both 
feature a 15° vertical tracking angle. 


NEW POCKET SIZE AUSTRIAN 
DICTATING MACHINE 



The new Stuzzi “Memo-Cord” is a compact 
and versatile completely self-contained dictat¬ 
ing machine which may be used anywhere 
... in the office, at home or in the car. 
This four track unit incorporates a built-in 
microphone/speaker . . a wide range of 

accessories is available — lapel microphone, 
extension speaker, foot switch, hand micro¬ 
phone, telephone adaptor^ etc. Record¬ 
ing/playing time is 1 hour.' size is 4\" x 
31" x 1±", weight is II ozs. with bat¬ 
teries. Fully transistorised. Fast 
push-button operation. Encel 
priced at only . .. . . . 


$49.90 



NEW “SONICS” STEREO 
HEADSETS ... MODEL HS-303 

Suitable ^ for mono or stereo reproduction, 
“Sonics” headphones have a frequency response 
of 30-15,000 Hz. 8 ohm impedance and levels 
of up to 0.5 watts may be used. Foam rubber 
earpads provide comfort and reduce outside 
noise. Ideal for all high fidelity CA 

personalised listening. Outstand- \|| *>ll 
ing value at ...... .. 4*11 .JW 


TANDBERG “SERIES 12” 
RECORDERS AVAILABLE FOR 
IMMEDIATE DELIVERY! 

This professional stereo recorder has proved 
tb be a best-seller and stocks have been in one 
door and out the other . . . but now delivery 
is immediate. Write for trade-in valuations 
or an EMQ. Your great leap forward to 
Tandberg could cost less than you imagined 
at Encel Stereo Centres 


NEW RADFORD AMPLIFIERS 

Stock of the new Radford Stereo Amplifier 
Model STA25 with the Model 4f*A4A 
SC22 pre-amplifier has just arrived \ 

. . . Encel price is £159/10/- ...... * 


MICRO TONE ARMS 

Few products have been received by the 
FVi r £« a A ing P ub,ic 9uite as enthusiastically as 
MICRO tone arms and cartridges . . . per¬ 
formance easily justifies the use of the best 
available amplifiers and speaker systems. 
Finish is impeccable -— MICRO precision 
engineering is without equal in this price 
category. All arms accept standard Ortofon 
and SME shells; vertical and lateral friction 
is estimated at less than 20 milligrams. Model 
MA 88 (16") costs $35.50 — MA 77 (14") 
and MA 77S (12") are Encel priced at $29.50. 
Read the reviews in your April *66 copy of 
‘Electronics Australia” . . . and in “Hi-Fi 
News”, February, 1966. Ask C'+ifx r» 
for copies of these enthusiastic > /W S| I 
reports. From ... 4 9 Am M 


sefron 

Head Office: 431 Bridge Rd., Richmond, Vic. Tei. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. ^"Bunding Tel - 29 4563 > 29 4994 

Australia's Greatest HI-FI Centre T 'J' h ° lesalers 

________ Trade-ins accepted 
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>ETER NERO ON TOUR. Peter Nero, 
pianist, with bass and percussion 
accompaniment. Stereo, RCA 
LSP-3610. Also available in mono 
LPM-3610. 

Interest: Popular performer recorded 
live. 

Performance: Pleasing, tasteful. 
Quality: very good. 

Stereo: Normal spread. 

The sleeve note says these tracks were 
aken from live performances given by 
*eter Nero during concerts at three U.S. 
ollege campuses. He was certainly 
lessed with attentive audiences since 
here is not one cough or shuffle during 
he whole of the program, while the 
pplause is the only indication that the 
udience exists. 

The program material itself is sur- 
risingly unenterprising for Peter Nero, 
nd consists of quite straightforward 
^nderings of piano arrangements: Sweet 
leorgia Brown—Willow Weep for Me 
-Autumn Leaves—The More I see You 
-Greensleeves—The Darktown Strut- 
jrs Ball—Porgy and Bess Medley. The 
ist named, consisting of most of the 
est known tunes from the Gershwin 
pera, takes the whole of side two. 
When I say “straightforward” this 
hould not be construed in any way as 
erogatory. Peter Nero is one of the most 
kilful pianists playing popular music 
>day, and his performances are invari- 
bly tasteful and elegant. Therefore I 
ave no hesitation in recommending this 
isc to those who like popular piano 
nisic. 

For a performance recorded “live” the 
Dund quality is remarkably good, and 
s remarked above, there is no evidence 
f audience noise. (H.A.T.) 

★ ★ ★ 

.R.O. Herb Alpert and the Tijuana 
Brass. Stereo A & M (Festival) 
SAML-932,146. Available in mono. 

Interest: The “Brass” again. 
Performance: The best yet. 

Quality: Excellent. 

Stereo: Good. 

This latest disc from Herb Alpert and 
le Tijuana Brass is a considerable im- 
rovement on the last to come my way 
•om this group. Sloppy timing and flat 
otes are nowhere in evidence, and the 
ir of complacency which seemed to me 
) be present on that occasion also 
^ems to have been eliminated. 

It has been evident for some time that 
lerb Alpert has been seeking to intro- 
uce innovations into his performances, 
nd he was in an experimenting mood 
'hen this disc was made. In one track 
Vail Street Rag) he adds a touch of 
\z z to the Tijuana Brass formula for the 
rst time. Then in his version of “Marne” 
e adds vocal, also I believe for the 
rst time. Particularly noticeable in 
Work Song” was the second trumpet 
laying its own melodic line, instead of 
eeping in close harmony with Herb 
imself. 

In other respects, the playing of the 
roup has the same pleasing character 
'hich has proved so successful, and if 
ou like Herb Alpert, you will not be 
^appointed with this one. Sound quality 
; excellent, and the stereo is effective. 

The titles are the usual Tijuana 
trass mixture of the old and the new: 
>ur Day Will Come—Mexican Road 
Lace—I Will Wait For You—Bean Bag 
-The Wall Street Rag—Work Song- 
fame — Blue Sunday — Don’t Go 


Breaking My Heart — For Carlos— 
Freight Train Joe—Flamingo. 

Incidentally, in case you are wonder¬ 
ing about the cryptic title, it has no 
direct relation to the disc or its contents 
—it is apparently supposed to stand for 
“Standing Room Only” or “Sold Right 
Out.” (H.A.T.) 

★ ★ ★ 

THE STORY OF BACH. United Artists 
‘Tale Spinners for Children,” 
12-inch mono, UAC 11048. 

Interest: As the title says. 
Performance: Absorbing. 

Recording: Excellent. 

As a Bach lover from way back I 
must confess to some bias with regard 
to this youth-orientated recording of his 
life and music. No doubt I’d tend to 
praise any attempt to popularise and 
humanise old Johann Sebastian, because 
I have thought for some time now that 
he always seems to be given the image 
of a cold, dry and intellectual old cod¬ 
ger whose music is mainly a sort of 
acoustic mathematics and for academics 
only. 

Yet in all honesty the only criticism 
I can make of this disc is the somewhat 
superficial one that I don’t like the 
general title “Tale Spinners For Child¬ 
ren”—which to my mind is quite un¬ 
prepossessing, not to say misleading. 

The disc itself seems to be to be an 
excellent introduction to Bach’s life and 
his music for a youthful audience. Char¬ 
acterisation by the Famous Theatre 
Company is absorbing, and is amply 
punctuated by varied excerpts from the 
master’s work as played mainly by the 
Hollywood Studio Orchestra. 

Top marks to United Artists, and I 
warmly recommend the disc to any 
parent or music teacher who wishes to 
encourage a budding interest along these 
lines. 

The recording quality is excellent. 

(J.R.) 

* ★ * 

GEORGE WRIGHT LIVE—IN CON¬ 
CERT. At the Wurlitzer Organ of 
The Rialto Theatre, South Pasa¬ 
dena. Dot 12-inch stereo, SZL-932,- 
045 (Also in mono on ZL-32,045.) 
Interest: Theatre organ. 

Performance: Great fun. 

Recording: Very good. 

Stereo: Widespread. 

This latest disc from acknowledged 
theatre organ master George Wright is 
a recording of a live concert given 
recently at the relatively small 2-manual 
Wurlitzer of the Rialto Theatre in South 
Pasadena. The instrument was originally 
dedicated on the evening of Saturday, 
October 17, 1925—right at the peak of 
the “Golden Years” of the silent cinema. 
It was recently restored to virtually new 
condition by John Curry, and George 
Wright demonstrates well in this concert 
how incredibly versatile such instru¬ 
ments were when in new condition and 
expertly played. It’s hard to believe at 
times that all that variety of sound is 
coming from a mere 10 ranks of pipes.. . 

Although the tunes played are all 
familiar, Wright’s arrangements are all 
fresh and exciting—and nearly all ting¬ 
ed with a little fun. They certainly 
make entertaining listening. (If you’re 
sampling, try ‘Tip Toe Thru The 
Tulips”—it’s one of the best.) 

The track titles read: I Know That 
You Know—Tip Toe Thru The Tulips 
With Me—The Surrey With The Fringe 


If you wont 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers — Stereo, radio chassis—* 
players—speakers—tape decks. 

mgSSm 

STAR SA30 Amplifier and 2 
Wharfedale Golden 10 Speakers 
$143. Palace stereo amplifier 8 
watts and two Magnavox 8 W.R. 
speakers, $56. Also available 
Pioneer SMB161, SM83, SMQ300, 
Roland. 

D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers, $11.50 

Cabinet Kit only .$10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 

15, 8 or 3 ohms) or 8 CMX speaker 

fitted.$26.50 

Cabinet Kit only.$10.50 

MAGNAVOX 12 W.R. in 3 C.F. 
cabinet; i material.$37.00 


PLAYER PLATFORMS 

Well finished and mitred. Size 
15*" x 13*” x 3*’\ $7.00. Maple 
or Walnut Veneer. Teak Veneer, 
$7.50. Cut free. Perspex Covers 
to match, 5” high, $8.20. Post¬ 
age $2.00. WRITE FOR 
PLAYER PRICE LIST AND 
GUIDE. 


H. B. 


GOODMANS design 3 CF Cabinet 
with tunnel, and Twin-axiom 10 

speaker, *in material.$54 

Cabinet Kit only ...$17 

WHARFEDALE design, 3 CF 
cabinet (R3) *in material and Gol¬ 
den 10 speaker.$57.00 

Cabinet Kit and Golden 10 

Speaker.$47.00 

Special quotes for other Wharfe¬ 
dale speakers. 

Available in Maple, Walnut or 
Rosewood colours . Teak veneer . 

$1 extra except last three, which 
are $3 extra. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 

Cabinet kit only $7. 

All other parts, Including speaker*, 
Inner bond, etc., $15.40. 
MULLARD Mini B/S Unit 
Kit of parts, including Cabinet, 
made and polished, speakers, Inner* 
bond and Condensor, $21.50. 
a Unk complete $26. 

Poitatc. N.S.W., 51.QOi Old.. Vie., 

TM., 51.40) other States, I2.M. 

Write for Stereo Cat alogue 

Manufacturers of Quality Radio and 
Radio Furniturt for 36 yean 

103*105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 
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OFFERING SUBSTANTIALLY LINEAR FREQUENCY RESPONSE! 


Several years ago, when H. J. Leak first intro¬ 
duced the revolutionary LEAK SANDWICH 
speaker system, it was described as a “totally 
new concept in sound reproduction’’. The 
unique piston action of the bass reproducer 
was the first major advance in speaker tech¬ 
nology since the introduction of the moving 
coil technique in 1925. Throughout the world, 
audio engineers and discriminating music 
lovers acclaimed the new LEAK SANDWICH 
speaker system; here at last was a compact 
speaker system offering substantially linear 
frequency response! 

Ever-increasing demand in Australia prompted 
the establishment of a new Australian LEAK 
manufacturing plant ... and price was 
thereby reduced considerably, although exact¬ 
ing standards of manufacture were maintained. 


The release of the new LEAK MINI SANDWICH 
heralds a new era in small-speaker design and 
performance ... for the MINI SANDWICH is 
designed and made exactly as the larger 
standard SANDWICH. Although only 18i" x 11" 
x 7", frequency response is virtually the same 
excepting only the very lowest octave. Between 
75 and 15,000 Hz. response is substantially 
linear, varying only plus or minus 2 dB. 
Overall range is from less than 40 Hz. to over 
20,000 Hz. This remarkable speaker system is 
available in mahogany, teak and walnut 
veneers ... and the finish is impeccable. 

For music lovers who cannot spare space for 
a standard LEAK SANDWICH, the new LEAK 
MINI SANDWICH is an excellent and musically 
satisfying compromise. See and hear the LEAK 
SANDWICH systems today —at all reputable 
hi-fi stores and sound centres. 


TECHNICAL FEATURES OF THE NEW 
LEAK SANDWICH SPEAKER SYSTEMS 

□ Advanced design heavy magnet 
treble unit □ Isolated compartment 
for treble unit to eliminate cross 
modulation □ Airtight outer cabinet 

□ Interior cabinet surfaces coated 
with unique bituminous material to 
provide complete internal sound ab¬ 
sorption □ Bonded acetate fibre with 
polyurethane lining assures excellent 
bass response and freedom from 
resonance □ The cone of the bass 
speaker is 200 times as stiff as con¬ 
ventional speaker units □ Highly 
compliant surround permits long cone 
excursions □ Sound is reproduced 
free of break-up distortion 


Australian National Distributors: 


miom 



Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8101 (4 lines) 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES. 

S.A.: Eilco Sales Ply. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
O’land.: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Ply. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin Tel 3801 
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On Top—Ain't We Got Fun?—Chicago 
—Glow Worm—It’s A Raggy Waltz— 
Lullaby of Birdland—Jesusita En Chi¬ 
huahua—I’ve Got You Under My Skin. 
Incidentally, Wright introduces each 
track vocally. 

The recording is a very good one, with 
low distortion and widespread stereo. 

For theatre organ fans, highly recom¬ 
mended. (J.R.) 

★ ★ ★ 

TWIN GUITARS—IN A MOOD FOR 
LOVERS, Los Indios Tabajaras. 
Stereo, RCA LSP-3611. Available 
in mono LPM-3611. 

Interest: Popular melodies. 
Performance: Sweet, relaxing. 
Quality: Excellent. 

Stereo: Distinct separation of per¬ 
formers. 

The relaxed playing style of Los 
Indios Tabajaras makes very pleasant 
listening indeed in this recording. The 
group consists of lead guitar playing an 
electric instrument with accompaniment 
with what sounds like a conventional 
stringed bass guitar and backed by the 
most discreet and subtle percussion 
possible. 

This combination produces very sweet 
sounding versions of the following pop¬ 
ular tunes: Only Make Believe—The 
High and the Mighty—El Reloj—Some 
of These Days—Who Can I Turn To? 
—Third Man Theme—The Song is End¬ 
ed—Time Was—La Mer—Lagrimas de 
Sangre—As Time Goes By—Smoke Gets 
in Your Eyes. 

The sound quality is Dynagroove at its 
best—clean and bright, with excellent 
stereo separation, placing the three per¬ 
formers right, left and centre. (H.A.T.) 

★ ★ ★ 

RUSSIAN SONGS. Arranged and con¬ 
ducted by Leo Alfassy. London 
Globe 12-inch mono, HAA-7766. 

Interest: Russian songs. 

Performance: Lively, but . . . 
Recording: Very good. 

The Russian songs presented on this 
disc are all very pleasant pieces, and 
are well arranged. They are performed 
with a lively warmth and authentic en¬ 
thusiasm both by the orchestra and by 
the choir. It seems rather disappoint¬ 
ing in view of this that the soloists are 
not of the same standard. The bass 
seems particularly poor; and surely if 
there is anything essential for proper 
presentation of Russian songs it is a 
good bass. 

The songs presented are titled—The 
Volga Boatmen—Tchastouchki—Kalinka 
—Cossack’s March—Dark Eyes—Even¬ 
ing Bells—Plaine Ma Plaine—Lily Time 
—Cossack’s Song—Horses’ Reins—Two 
Guitars—Volga Volga. 

The recording is of good quality, with 
low noise and distortion. (J.R.) 

★ ★ ★ 

YOU ASKED FOR IT. Ferrante and 
Teicher with orchestra conducted by 
Nick Perito. C.B.S. (Australian 
Record Company) mono UAL 8107. 

Interest: Hits of today. 

Performance: Slick. 

Quality: Excellent. 

The popular Ferrante and Teicher 
piano duo make a practice of recording 
their versions of the most popular tunes 
of the day about once a year. This is 
the fourth such disc. For these sessions, 
they ally themselves with a large 
orchestral and choral group, and the 
result is a very slick and professional 
presentation of some very good tunes. 


In fact, as entertainment, the results 
leave nothing to be desired. 

I do, however, question the wisdom 
of piano duettists submerging themselves 
in such a large accompanying group. It 
would take a very keen ear to detect that 
more than one piano was playing 
throughout this disc. Therefore, if you 
particularly like piano duets, it might 
be wiser to compare this recording with 
some of the earlier recordings by the 
same pair in which they play unaccom¬ 
panied. On the other hand, if you are 
content with a skilful presentation of 
today’s best tunes, this one has much to 
recommend it. 

Khartoum — Strangers in the Night 

— Marne — Work Song — You Don’t 
Have To Say You Love Me — Lara’s 
Theme from “Doctor Zhivago” — The 
Ballad of the Green Beret—The Shadow 
of Your Smile — The More I See You 

— Firebird — He — Three Over Four. 
(H.A.T.) 

★ ★ ★ 

EL MUNDO LATINO DE YOMO 
TORO. Yomo Toro, guitar and 
vocal. Stereo, Ampar (Festival) 
SML-932.096. Also in mono ML- 
32.096. 

Interest: Spanish songs. 

Performance: Exciting. 

Quality: Excellent. 

Stereo: Slightly exaggerated. 

Yomo Toro is a guitar player from 
a poor district of Puerto Rico who is 
left handed and cannot read music. De¬ 
spite these limitations, he is so highly 
regarded as an entertainer in the U.S.A. 
that he has played at the White House 
and at Carnegie Hall. 

He certainly has a dexterous manner 
with his instrument, and appears to rely 
mainly on brilliant runs and tremolo 
for his effects. In the 12 tracks here, 
he is supported discreetly by bass and 
percussion in eight numbers and, in the 
remaining four, he is joined by a mixed 
chorus. In either case, the results are 
quite pleasing. 

The program consists entirely of 
Spanish songs, some of which are well 
known in English speaking countries, 
others which will probably be unfamiliar 
here. Track titles are: El Relicario — 
Estrellita — La Joya — Contigo en la 
Distancia — No Puede Olvidarte — 
Merengue Cerrao — Algo Especial — 
Mienteme — Chiquita — Quedate Con 
Tu Dinero — Estrellita Del Sur — Alma 
Llanera. 

Some of these tunes will be instantly 
recognised from their English version 
(e.g., “Estrellita” is alternatively known 
here as “Little Star”). However, they 
are all enjoyable numbers, ranging in 
mood from infectious gaiety to nostalgic 
tenderness. Worth a try if you like 
guitar played in the traditional manner. 
(H.A.T.). 

★ ★ ★ 

IN DUBLIN’S FAIR CITY. The Guin¬ 
ness Choir. His Master’s Voice 
(E.M.I.) stereo OCSD 7643. Also in 
mono OCLP 7643. 

Interest: Irish popular songs. 
Performance: Sparkling. 

Quality: Good. 

Stereo: Good spread. 

Many of the best known Irish tradi¬ 
tional songs are included in this selection 
by the accomplished Guinness Choir —- 
all the members of which are employed 
in the famous Guinness Brewery in 
Dublin. The 14 tracks include the follow¬ 
ing: Medley: Cockles and Mussels, 
Father O’Flynn — I Know Where I’m 
Going — Medley: Star of the County 



THE FABULOUS LUX SQ-101 
SOLID STATE STEREO 
AMPLIFIER WITH SILICON 
TRANSISTORS AND 80 WATTS 
PEAK POWER OUTPUT! 


The first large shipment of Lux SQ 101 
stereo amplifiers lasted less than fourteen 
days . . . for the audio excellence of this 
fine silicon transistor unit is obvious, even to 
the untrained ear. Distortion is negligible 
at normal room listening levels . . . sensitivity 
is as low as 1.8 mV., magnetic pick-up sens, 
being 3.5 mV. High cut (scratch filter), low 
boost (loudness control), tape monitor, speaker 
switch, headphone jack—these features are all 
additional to the normal mode and function 
controls. Unique bass and treble circuitry per¬ 
mits changeable crossover frequencies for both 
high and low ranges, thereby offering com¬ 
plete tone control. 

Frequency response is 15-50.000 Hz., plus 
or minus 2 db. 

Bower output: Speaker impedance 16 ohms. 
15 watts RMS in each channel. 

Speaker impedance 8 ohms. 20 watts RMS in 
each channel. 

Speaker impedance 4 ohms. 25 watts RMS 
in each channel. 


(At 4 ohms peak power rating is 60 watts 
l.H.F.M. in each channel—or 120 watts 
l.H.F.M. total.) 


The Lux Corporation is recognised as one 
of Japan’s leading electronics manufacturers 
. . . . being contractors for the Olympic 

Games Stadium in Tokyo and f © (Hi 
suppliers to the NHK Broadcasting \|XW 
Network. Lncel price (£94/10/-) .... . ■ w > 



LOW PRICED SOLID STATE 
STEREO AMPLIFIER BY “SOUND’! 


Just released! Model SAQ-202B ... 6 watts 
RMS per channel, separate bass and treble 
controls, input sensitivity is 100 mV for pick¬ 
up, tuner and auxiliary. In attractive metal 
case. Freqency response is 
30-20,000 Hz plus or minus 3 db. 

12 transistors. Encel price . 


$49 




Head Office: 

431 Bridge Rd„ Richmond, Vic. 
Tel. 42 37B2 
City Branch: 

18 Bourke St., Melbourne. 

Tel. 32 2672 
Sydney Store: 

257 Clarence St., Sydney. 

Ground Floor, 2SM Building 

Tel. 294563, 294564 

^Wholesalers Trade-ins accepted. 
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Interstate Representatives—-VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferrie Rd. t Hawthorn. QLD.: A. E. Harrold Pty. Ltd., 23 Charlotte 
St.. Brisbane. SOUTH AUST.: Stephen & Company, 53 Wyatt St.. 
Adelaide. WEST AUST.: O. F. Gamble Pty. Ltd., 888 Hay St.. Perth. 


THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 
milligramme; its compliance is 9 x IQ— 6 
cms/dyne (lateral) and 5 x 10— 6 cms/ 
dyne (vertical); tracking weight 2.5 gms.; 
frequency response ± 3dB 18 c/s to 18 
Kc/s. 


Sole Australian Agent: 

BRITISH MERCHANDISING P 

60 Clarence St., Sydney, N.S.W. Telephones 29.1571 

Also available, a range of Arms from $17.95 (£8/19/6) 


LITTLE SHORT OF 

REVOLUTIONARY 

EM3 
Deram 

MICROGROOVE “CERAMIC” CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 

Micrographs of a groove recorded with a 10 Kc signal taken from 
three copies of the Decca stereo frequency test record SXL 2057. 


Down, Trottin’ to the Fair, Bonnie Wee 
Mare — Believe Me If All Those En¬ 
dearing Young Charms — The Real Old 
Mountain Dew — I Have a Bonnet 
Trimmed With Blue — The Girl I Left 
Behind Me — Irish Washerwoman — 
Londonderry Air — Boys of Wexford — 
Last Rose of Summer — Leprechaun — 
Medley: Down By The Sally Gardens, 
She Moved Through the Fair — 
Lillibulero. 

All these have been skilfully arranged 
by Arthur Wilkinson, who also conducts 
the unnamed but very competent 
orchestra which accompanies the group 
in this recording. It is noticeable that 
four part harmony is used only sparing¬ 
ly, while considerable use is made of 
contrapuntal and antiphonal effects. This 
gives the singing a sparkle which is often 
missing in choir singing, and one feels 
the choir owes much of its considerable 
success in international competitions to 
the work of its arranger. If you like 
choir singing, I suggest you make a point 
of hearing this disc, since I feel it is a 
cut above the usual product in this genre. 

Apart from some slightly muzzy 
sound in the first track, the technical 
quality of the disc is satisfactory, and the 
stereo spread is good. (H.A.T.) 

★ ★ ★ 

IE M’APPELLE BARBRA. Barbra 
Streisand, with music arranged and 
conducted by Michel Legrand. 
C.B.S. 12-inch stereo, SBP 233375. 
Interest: Popular singer. 
Performance: Enchanting. 

Recording: Excellent. 

Stereo: Widespread. 

A further release from wonderful 
young American singer Barbra Streisand, 
this time featuring a selection of songs 
adapted from French originals. And 
again Miss Streisand demonstrates 
dramatically her amazing vocal flexibil¬ 
ity and her tremendous ability to give 
even well-worn songs a special freshness 
and enchantment. 

Of the songs presented two deserve 
special mention. “I’ve Been Here (Le 
Mur)” was written for Edith Piaf, who 
never lived to perform it; the composer 
and arranger withheld it from French 
singers upon learning that Miss Streisand 
would make this recording, so that this 
is its first recorded performance. And 
“Ma Premiere Chanson” is Miss 
Streisand’s own composition, with words 
written by Eddy Marnay. 

The remaining songs are: I Wish You 
Love — Speak To Me Of Love — Love 
And Learn — Once Upon a Summer¬ 
time — Martina — Free Again — 
Autumn Leaves — What Now My Love 
— Clopin Clopant. 

They all make enchanting listening, 
and the recording is of excellent quality. 
(J.R.) 

★ ★ ★ 

BIG COUNTRY HITS. Various artists. 
RCA stereo LSP-3606. Also avail¬ 
able in mono LMP-3606. 

Interest: Country and western songs. 
Performance: Enjoyable, plenty of 
variety. 

Quality: Good. 

Stereo: Normal spread. 

A whole LP disc devoted to country 
and western style singing by one per¬ 
former can be something tedious, so it 
was a good idea to make up an LP 
consisting of 12 tracks each by a dif¬ 
ferent performer. With this amount of 
variety, one can listen to the whole thing 
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without becoming bored half-way 
through. 

The performers are some of the best- 
known and accomplished in the business, 
so as a country and western show on 
disc this one leaves nothing to be desir¬ 
ed. The titles, with performers’ names 
in brackets, are: Snow Flake (Jim 
Reeves) — Then and Only Then (Connie 
Smith) — A Born Loser (Don Gibson) 

— Times Are Gettin’ Hard (Bobby Bare) 

— Then Go Home To Her (Norma 
Jean) — I’ve Cried a Mile (Hank Snow) 

— Yakety Axe (Chet Atkins) — Would 
You Hold It Against Me? (Dottie West) 

— Time To Bum Again (Waylon Jen¬ 
nings) — A Dear John Letter (Bobby 
Bare and Skeeter Davis) — Skid Row 
Joe (Porter Waggoner) — Chicken Feed 
(Bobbi Staff). 

Presumably all of these tracks are 
taken from earlier recordings by the 
artists concerned, and, allowing for 
slight variations from track to track, 
sound quality and stereo are good, while 
not of the present-day Dynagroove 
standard. (H.A.T.). 

★ ★ ★ 

WITH A SMILE AND A SONG. St. 

Margaret Mary Children’s Choir. 

Stereo, Festival SFL-932131. Also 

in mono FL-3213I. 

Interest: Children’s Choir. 

Performance: Satisfactory. 

Quality: Disappointing. 

Stereo: Normal spread. 

For a group of primary school chil¬ 
dren presumably with no formal musical 
knowledge the St. Margaret Mary School 
Choir sing very well indeed, and their 
performance on this disc reflects great 
credit on their teacher. Nobody expects 
such young performers to exhibit pro¬ 
fessional perfection, so one can overlook 
the obvious faults. However, one can 
appreciate the sweetness and clarity of 
the voices, and they sing in tune, which 



LIVE! The Doc Severinsen Sextet. 

Command Records, stereo SNDL— 

932,079. Also available in mono. 

Interest: Trumpet. 

Performance: Excellent. 

Quality: First class. 

Stereo: Normal spread. 

After years of electric guitars, the 
trumpet, of all instruments, is the first 
wind instrument to force its way back to 
world-wide popularity. 

This fellow Severinsen is no Alpert 
—though I have great admiration for 
the latter—he is a virtuoso in the true 
sense of the word. 

Here is a man who, after 16 years 
in the settled routine of studio and sym¬ 
phony work, decided to go back and 
front the public again as he did years 
ago as one of the stars of the Tommy 
Dorfcey and Charlie Barnet bands. A 
tremendous step for anyone to take with 
the “live” music game always as shaky 


is about as much as can be demanded 
from such young performers. 

The pleasant collection of songs pre¬ 
sented by the choir should have popular 
appeal: It’s Raining, It’s Pouring—Boat¬ 
men Dance, Boatmen Sing—Ma. Curly 
Headed Baby—Ma Belle Marguerite—A 
Brown Bird Singing—Funny Fellow— 
With a Smile and a Song—When Irish 
Eyes are Smiling—Brahms’ Lullaby — 
The Cuckoo Cries — Austrian Landler— 
Morning Town Ride. 

Unfortunately, the recording quality is 
somewhat below standard, but this is 
likely to be evident only on high-quality 
equipment. (H.A.T.) 

★ ★ ★ 

JOHN GARY SINGS YOUR ALL- 
TIME COUNTRY FAVOURITES. 
John Gary, vocalist arranged and 
conducted by Dick Reynolds. RCA 
Dynagroove 12-inch- stereo, LSP- 
3570. (Also in mono, on 
LPM-3570.) 

Interest: Pop ballads. 

Performance: Smooth, warm. 
Recording: Excellent. 

Stereo: Smooth. 

Another release by John Gary, RCA’s 
delightfully easy-to-listen-to pop ballad- 
eer. This time he presents a pleasant 
selection of “country”-style pop ballads, 
and as usual they receive a very smooth 
and warm treatment. 

The track titles read—Oh, Lonesome 
Me—You Don’t Know Me—Love Me 
Tender—I Really Don’t Want to Know 
—Any Time—Tennessee Waltz—I Can’t 
Stop Loving You—He’ll Have To Go— 
Make the World Go Away—Have I 
Told You Lately that I Love You— 
Cold, Cold Heart—Someday. 

I can’t be sure, but in “I Can’t Stop 
Loving You” Gary seems to sing duet 
with himself. If so, it’s very well done. 

The recording and stereo are excellent. 
(J.R.) 


as ever—but Severinsen is so dazzlingly 
brilliant that there was bound to be a 
place for him and his sextet on the night 
club circuit. 

He has a new approach to tunes 
which goes further than just having a 
clever arrangement. Listen to “Summer¬ 
time” and “When the Saints Go March¬ 
ing In,” and the unique and moving 
ballad style on “I’m Confessin’ ” and his 
“Georgia On My Mind” in 3/4 time. 

“Michelle,” “Strangers In The 
Night” and “Cielito Lindo” are some 
of the other titles on this most excit¬ 
ing and fascinating album. 

★ ★ ★ 

THE STONES JAZZ, Joe Pass. Festival, 
stereo SFL 932,099. Also available 
in mono. 

Interest: Jazz guitar. 

Performance: First class. 

Quality: Crystal clear. 

Stereo: Interesting spread. 

Here’s another one of these delight¬ 
ful issues combining top-line professional 
talents in the arranging, musical and 
recording fields, and getting them to go 
to work on some of the excellent 
material coming out of England’s prolific 
pop factory. 

You are perhaps, as I was, com¬ 
pletely nonplussed by the title ‘‘The 
Stones Jazz,” but fortunately there is a 
brief cover note in which we are told 
that this refers to tunes made popula: 
by the Rolling Stones. 

There is some excellent arranging 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

*1 + Advancement in this modern 

rj>» science demands technical 

ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 


A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


NOW 


Student 

enrolments ^ 
close 6th June, 

1967. Classes com- 
mence 2 days later. 

Send for training syllabus. 
There is no obligation. 


NAME.. 

ADDRESS. 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 
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LAFAYETTE Announce a GREAT NEW 
General Coverage / Amateur Receiver 


5 BANDS- 


HA-700 

$179-50 

150-400 KC, 550-1600 KC, 

1.6-4.0 HC, 4.8-14.5 MC, 10.5-30HC. 


The new HA-700 is the result of LAFAYETTE’S -46 yeers of electronic engineering 
experience end combines in one receiver top general coverage performance 
plus all the features needed for amateur communications. 


® 1st Class Performance on AM, 
CW and SSB. 

• 6 Tubes plus 7 Semi-Conduc¬ 
tors. 

• Two Mechanical Filters for 
Exceptional Selectivity. 

• Easy-to-Read Illuminated, 

Slide Rule Dial. 


• "Always-On" Oscillator/Mixer 
Filament for Stable Reception. 

• Calibrated Electrical Band- 
spread on Amateur Bands 80- 
1OM. 

• Product Detector for SSB and 
CW Reception. 

O Edgewise S-Meter. 


Sharp selectivity, high sensitivity, and exceptional stability keynote the HA-700 general 
coverage/amateur receiver. Continuous filament voltage on critical oscillator/mixer stages 
maintains frequency stability and provides faster warm-up. Six tubes (including 3 dual section 
types) plus 7 semi-conductors are used in a superheterodyne circuit which features two 
Intermediate frequency mechanical filters for superior signal selectivity. Sensitive RF stage 
incorporates antenna trimmer controlled from front panel. Assures peak performance on any 
operating frequency. Silicon diode automatic noise limiter and automatic volume control 

circuitry provide efficient noise and audio blasting suppression. Built-in variable 

BFO and product detector stages permit clear reception of code and side¬ 
band signals. Electrical bandspread calibrated on all amateur bands 80 to 10 metres. 

Fused transformer and solid state rectifier power supply operates from 220 to 240 volts 50 

cps. Rear panel accessory socket provides convenient connection for audio output, antenna 

connection. AVC, heater voltage. B plus, and ground. Huge slide rule dial with edge 

illumination and logging scale permits easy frequency read-out. Tuning dials are flywheel 
operated for smooth fast tuning. SPECIFICATIONS Sensitivity 1 uV for 6 db signal to noise 
ratio. Selectivity + or —1.3 KC at —6 db. -f or —5 KC at —55 db. Intermediate 

Frequency 455 KC. BFO Frequency 455 KC + or — 2.5 KC Antenna Impedance 50 

500 ohms Audio Power Output 1.3 Watts Speaker Impedance 4 or 8 ohms Headphone 

Impedance Low to 2000 ohms Power Requirements 220 - 240 volts 50 cps. CONTROLS 
Main Tuning, Bandspread Tuning, Function—Off / AM / ANL/Send/CW-5SB. AF Gain. BFO 
Frequency, Band Selector. RF-IF Gain, Antenna Trimmer, and Meter Adjust (at rear). 

TUBE COMPLEMENT: 6BA6 RF Amplifier, 6BL8 Mixer/HF Oscillator. 2 x 6BA6 IF 
Amplifiers. 6AQ8 Product Detector / BFO, 6BM8 AF Amplifier/Audio Output. SEMI¬ 
CONDUCTORS used In Voltage Doubling AVC Circuit. Noise Limiter, S-Meter Rectifier, 

AM Detector, Solid State Power Supply. 

Undoubtedly LAFAYETTE’S best ever General Coverage plus' Amateur Communications 

Receiver. Truly a pleasure to operate. MODEL NO. HA-700. 

STOCK NO. 99-2580 . $179.50 


Handsomely styled, matching Speaker. 3ln x 5in, In cabinet 7-5/8H x 3-i a W x S^D, 8 
ohms Impedance. MODEL NO. HE-48A. 

STOCK NO. 99-25S9.. $9.75 

SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANY¬ 
WHERE OR WRITE, PHONE OR CALL FOR DETAILED INFORMATION. 


VAFAYETTE 

ELECTRONICS 

Diviiien of Electron Tube Distributor* Pty. Ltd. 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15A WELLINGTON STREET, 
WINDSOR, S.1, VICTORIA 
51-6362 


by Bob Florence who, apart from an 
augmented rhythm section, uses four 
trombones and ex-Herman saxophonist 
Bill Perkins to provide beautiful back¬ 
ings to guitarist Joe Pass. It is so 
refreshing to hear this talent getting 
their teeth into something other than 
the tired old ballads and jazz tunes 
which one hears over and over again. 

Excellent recording quality and a 
joyous sound you won’t tire of easily. 
★ ★ ★ 

THE JAZZ IMMORTALS: Lester 
Young, Charlie Parker, Willie 
Smith, Dizzy Gillespie, Arnold 
Ross, Howard McGhee, Lee Young, 
Billy Hadnot, Al Killian. Calendar 
Records, mono, R66-44. 

Interest: Be-bop era. 

Performance: Varied. 

Quality: Not good. 

We are now becoming used to albums 
such as this, which are manufactured and 
distributed by Festival Records. They 
give practically no information whatever 
on the back of the sleeve. In this case 
all we are told is the four titles, viz., 
“Blues For Norman,” “Crazy Rhythm,” 
“Sweet Georgia Brown” and “I Can’t Get 
Started,” and as usual the entire remain¬ 
ing space is taken up advertising other 
recordings. 

We are not told who plays what on 
this record, nor where and when it was 
recorded, but can conclude from the title 
“Blues For Norman” that this refers to 
entrepreneur Norman Granz, so that this 
jam session of individuals is probably 
one of the early “Jazz At the Philhar¬ 
monic” packages. 

The music is what we usually refer 
to as be-bop, and is full of the exhibi¬ 
tionism that sometimes intruded on the 
scene. To make matters worse the whole 
thing is badly recorded, and the bass is 
inaudible. 

Some of the performers such as Charlie 
Parker, Lester Young and Dizzy Gille¬ 
spie well deserve the title of immortal, 
but there are many better examples of 
their work than on this album. 

★ ★ ★ 

DAVE BRUBECK: TIME IN. C.B.S. 
Stereo SBP 233357. 

Interest: Brubeck Jazz. 

Performance: Excellent. 

Quality: Perfection. 

Stereo: Normal spread. 

The issue of any new album by the 
Dave Brubeck Quartet is always a musi¬ 
cal event eagerly awaited, and this new 
one is chock-full of beautiful musical 
ideas. 

Apart from a touch of 5/4 and 3/4, 
the tunes, all Brubeck compositions, are 
mostly in common time. Side One con¬ 
cludes with “40 Days,” an except from a 
work in progress which is a 30-minute 
liturgical composition, and this particular 
segment refers to Christ’s 40 days in the 
wilderness. 

Other titles are: Lost Waltz—Softly, 
William, Softly—Time In—Travellin’ 
Blues—He Done Her Wrong—Lonesome 
—Cassandra. 

Paul Desmond wails delightfully as 
usual on alto, and the impeccable rhythm 
section of Eugene Wright and Joe 
Morello is almost uncanny in its tasteful 
perfection. Brubeck himself remains, as 
ever, the great originator, and once again 
we hear his inimitable style completely 
devoid of any cliches used by other jazz 
musicians. The recording quality of this 
C.B.S. album is quite remarkable. £2 
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Ceramic Components from Murata 

The International Resistance Co. (A'sia) Pty. Ltd. has in¬ 
troduced into Australia the range of components manufact¬ 
ured by Murata Manufacturing Co. Ltd. This includes ceramic 
filters, posistors (positive temperature coefficient thermis¬ 
tors) and pieleforks (piezoelectric tuning forks). 


element. Fgure 2 shows the structure 
and dimensions of a typical model. 

The Microfork is a newly designed tuning 
fork which is a subminiature version of the 
Pielefork. It is suitable for applica¬ 
tions where compactness, ruggedness and 
economy are required. It is mounted on a 
plastic base and is designed for printed 
board use. The dimensions are shown in 
figure 3. Its weight is only 4.5 grams. 

Murata also manufacture a Pieleoscilla- 
tor, which consists of a Pielefork and three 
transistors as a standard audio oscillator in 
a single unit. 

Further information can be obtained 
from the Australian agents for Murata, 
International Resistance Co. (A’sia) Pty. 
Ltd., The Crescent, Kingsgrove, N.S.W. a 


Ceramic Filters. In recent years, there has 
sen a rapid development of ceramic filters 
>r use in place of crystal or mechanical 
Iters, particularly in the communications 
eld. With the improvement of the lead- 
irconate-titanate ceramic materials, a 
:ability similar to that of a crystal has 
sen achieved. Ceramic filters enable circuit 
esigners to overcome conventional design- 
miting considerations such as band-width, 
fiectivity and miniaturisation. 

The new Murata ceramic filter, model 
F-455D, has been designed to replace the 
ansformers in transistor radios. Advantages 
hich are claimed for it are small size, 
igh gain, no adjustments and low spurious 
ssponse level. 

The specifications of the SF-455D are 
noted by the importers as follows: 
Frequency: 455KHz ± 2KHz. 

Bandwidth: 4.5KHz ± lKHz at 3dB. 
Selectivity: 26dB min. at — lOKHz. 

20dB min. at 4- lOKHz. 
Ripple: 1.5dB max. 

Impedance: 3K, input and output. 

Insertion Loss: 9dB max. 

Frequency Stability: Within 0.4% from 
—20 deg. C to -J-80 
deg. C. 

The filter, model SF-455D, consists of two 
-terminal ceramic resonators, which have 
most the same resonant frequency. They 
re connected by top capacitance coupling, 
le capacitor being mounted outside the 
Iter. Varying the capacitance varies the 
and-width of the filter. 

Posistors. Murata have developed a new 
tnge of semi-conducting ceramics which 
ley use in posistive temperature coefficient 
lermistors, known as posistors. Various 
inds of posistors have different resistance- 
>mperature characteristics, as shown in 
gure 1, and are available in various sizes 
hd shapes. 

Some posistors have almost linear log R 
gainst temperature characteristics at nor- 
lal operating temperatures, with coefficients 
etween two and seven per cent per degree 
mtigrade. Others vary considerably in their 
haracteristics and have temperature coeffi- 
lents up to about 60 per cent per degree 
entigrade at the steepest portion. 

The posistor has various applications in 
lectronics, including temperature indica- 


MODEL E F M 


tion, thermal protection, temperature control 
current limiting, timing applications etc. 

Piezoelectric Tuning Forks. A range of 
piezoelectric driven tuning forks are manu¬ 
factured by Murata. These include Piele¬ 
forks and Microforks. These are respective¬ 
ly miniature and sub-minature frequency 
standard tuning forks. 

The Pielefork 'is a tuning fork driven 
piezoelectrically and vibrates at a tuned 
frequency supplying electrical energy at that 
frequency for use with electrical or electronic 
circuits. It has particular advantages as an 
audio frequency element because it employs 
a ceramic transducing element Which ad¬ 
heres directly to the surface of the vibra¬ 
ting member, combining miniaturisation and 
ruggedness. 

The idea of a tuning fork driven by a 
piezoelectric element fastened to the surface 
of the fork is not new. It has never 
been brought into practical use previously 
because quartz crystal has a high impe¬ 
dance, while Rochelle salt and similar sub¬ 
stances are not reliable mechanically or 
hygroscopically. 

The Pielefork can be used as a tuning 
fork, as a frequency standard or as a filter 


Figure 2. (right). 
This diagram 
shows the struct¬ 
ure and dimens¬ 
ions of typical 



Figure 1. (above). Resistance-tem¬ 
perature characteristics of the dif - 
ferent types of Murata posistors. 
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Pieleforks . 


Figure 3. (below). 
The subminiature 
Microfork struc¬ 
ture and dimen¬ 
sions. 




A Type 


B Type 
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Another first from E.M.I. 
frequency modulation recording 

for everyone 


This new equipment enables instrumentation recprding to be performed on 
any tape recorder. There are no expensive extras to buy, such as highly 
stabilized power supplies. 

E.M.I.'s FM Module is complete with its own Power Supply and Filters. It 
can be used with any Tape Recorder:- Domestic, Studio or Instrumentation. 
One Channel to as many as you have capacity for on your Tape Deck. (E.M.I. 
can supply 10 speed Tape Decks with up to 24 channels). 

BRIEF SPECIFICATION 


1 -7/8'7Sec. to 60'7Sec. 

DC to 625 Hz® 1-7/8”/Sec. 

DC to 20 KHz @ 60"/Sec. 
and Pro-rata for intermediate speeds. 

0.14v to 1.4v r.m.s. for full frequency deviation. 

1 00 K ohms 

1.0V r.m.s. into 1 Kohm 
1 % 

Wow and flutter compensation facility included with each Channel (one extra channel 
needed to provide W & F feedback signal to all other channels). 

THIS EQUIPMENT EMPLOYS THE LATEST INTEGRATED 
CIRCUIT TECHNIQUES 

For further details contact 
E.M.I. Electronics Division. 

301 Castlereagh Street, Sydney. 


Tape Speeds: 
Frequency Response: 

(± 0.5 dB) 

Input Sensitivity: 
Input Impedance: 
Output: 

Linearity: 


Trade enquiries welcome 


QUALITY 


CABINETS TO 


YOUR REQUIREMENTS 


Cal! or write 


CABINETS 


Speaker Enclosures Built to Suit Manufacturer's 
Specifications. Minibox as Featured in Mullard 
Outlook April 1966 . Speaker Baffles and Backs. 
Removable in All Cases. Keyed Mitre Corners. 
All Front Edges Veneered. 
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in Maple, 

W«l- 

nut, 

Teak, 

Vict- 

oria 

BlacVwood, 

etc. 








































WE 

SPECIALISE 

IN 


EXPERT REPAIRS 

all brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 
TELEPHONE: 51-4653. 


Modular Entertainment System 

A range of elegant storage and display furniture combined 
with top quality audio equipment for reproduction of stereo¬ 
phonic music is now being manufactured by A. and A. 

Manuel. 


HQTRQINIIG 


Dee Why N.SW 9822056 


67 Howard Ave 


rranged at any time. They are adjustable 
nd may be locked in place at any desired 
eight. The extrusions also provide wiring 
nets for lighting and connections between 
rtusic modules. 

The stereo music modules use high- 
uality components selected for compati- 
ility and performance. One module in- 
ludes a transistorised stereo amplifier with 
:0 watts output per channel, a stereo 
ecord player using a 4-speed automatic or 
nanual turntable with diamond magnetic 
>ickup, and storage for 150 LP records. 

A stereo tape recorder module has a 
L-speed, 4-track transistorised tape deck with 
dditional storage for tapes and records. A 
:arefully engineered loudspeaker system 
orms one module to ensure natural, wide 
ange reproduction. A television receiver can 
>e mounted either on an open shelf or in 
i cabinet with doors. 

Display modules available include vertical 
panels, open and covered shelves, and a 
ihclf cabinet with sliding glass doors. Stor¬ 
age modules include cocktail cabinet, writ- 
ng desk, and cabinets with drawers or 
adjustable shelves and doors. All modules 
are 30in wide and 15in deep. The height 
s 24in, except for loudspeakers and a cov¬ 
ered shelf, which are 12in, and an open 


FM TAPE ADAPTER 

E.M.I. (AUSTRALIA) LTD. has an 
nounced a new equipment which enables 
frequency modulation recording at frequen¬ 
cies down to DC to be done on any 
tape recorder, whether domestic, studio or 
instrumentation. The new module, which is 
of local design and manufacture, employs 
the latest integrated circuit techniques. It is 
complete with its own power supply and 
metering facilities. The makers quote the 
following brief specification: 

Tape speed: 1 7/8in per sec to 60in per sec. 
Frequency response t±: 0*5 dB) 

DC to 625Hz at 1 7/8in per sec 
DC to 20KHz at 60in per sec. 
and pro rata for intermediate speeds. 
Input sensitivity 0.15V to 1.4V RMS for 
full frequency deviation—in 2dB steps. 
Input impedance 100 K. 

Output 3V peak-to-peak into IK. 

Linearity 1 per cent. 

Wow and flutter compensation is includ¬ 
ed with each channel (one extra channel 
is needed to provide W. and F. beedback 
signal to all other channels). S 


THOUGHT POWER 

Acclaimed “A PROVEN FACT 4 * by scien¬ 
tists. Thoughtcasting students write: “a new 
position within a week” “money came in” 
“wages increased” “the wonderful Course” “I 
have great peace now.” Send 13c stamp 
for free 18-pagc book explaining and con¬ 
taining pages of letter-extracts to: Sect. EA. 
44 Victory Lane, Leura, N.S.W. 


TRANSISTOR SERVICE 

ALL JAPANESE AND LOCAL SETS 
REPAIRED 


Aristone 

including . 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 
211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 


Called Modular Entertainment System, it 
>mprises specially designed vertical extru- 
ons which support a wide variety of 
orage, display and musical modules in any 
isired arrangement. 

The system may be used anywhere in a 
)om, because the extruded support is self- 
cking between floor and ceiling, and re- 
jires no fittings or attachments to wall 
r ceiling. Modules may be added or re¬ 


Specialist in Printed Circuits,Coding, 
Artwork to Order, Prototype Service. 


shelf, which is 4in. The modules are finished 
in oiled Queensland walnut with supports 
in natural anodised aluminium, black, gold 
or bronze. 


The system is available from the manu¬ 
facturers, A. and A. Manuel, 43-45 Car¬ 
rington Road, Marrickville, N.S.W., or from 
United Radio Distributors Pty. Ltd., 175 
Phillip Street, Sydney, N.S.W. S3 


WATCH 

FOR 

THIS 

BRAND! 


ELECTRONICS Australia, March, 1967 


127 























































A 


<SSr 



RESIN 

ENCAPSULATED 
TRANSFORMERS 
BY TRIMAX... 

Designed for specific applications such as 
High Voltages, direct burial in the ground 
or other extreme environments! We ve 
developed (and time proved) these con¬ 
struction techniques at “ TRIMAX" using 
Epoxy resin for encapsulation! Leave your 
transformer problem to our skilled design 
team and we’ll solve it! Illustrated at left 

(A) Airport Runway Lighting Transformer 

(B) Telephone Isolation Transformer 

(C) Telephone Drainage Coil 

(D) Telephone Longitudinal Retard Coil 



FACTORY I CNR - WILLIAMS *0. 1 CHARLES ST., NORTH COBURG, VICTORIA. PHONE: 35-1203 . . . TELEGRAPHIC ADDRESS: "TRIMAX" MELB. 


r 


I 

I 
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presents a new home entertainment 
concept that "furnishes with music" 

MODULAR 


ENTERTAINMENT 


Address 


A complete home entertainment “wall” with record 
player and/or tape recorder cleverly combined with 
storage units, bookshelves, writing desk, magazine racks, 
TV set, etc. Have as many or as few pieces as you like 
. . or start with the basic recorder player and speaker 
and add more later. Like to know more? Illustrated 
brochure on request to: — 

UNITED RADIO DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street-, Angel Arcade, 

SYDNEY. 

Telephone#: 28-3718, 28-3926 


Please forward brochure on Modular Entertainment 
System, free and post free. 


Name 


SYSTEM 
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Miniature Relays From S.T.C. 

Standard Telephones and Cables Pty. Ltd. recently announ¬ 
ced the release of minature relays, types 24 and 25. These 
relays should meet a wide variety of requirements where a 
physically small unit is needed. 


The type 24 provides for a maximum 
of two sets of change-over contacts, where¬ 
as the type 25 is available with a maximum 
of four sets of change-over contacts, or 
two sets of heavy-duty change-overs. The 
width and height of both types are the 
same, being 19mm and 30mm respectively. 
The length of the type 24 is 24mm and 
the type 25 30mm. Each unit is protected 
by a clear plastic removable cover. 

Both types are suitable for chassis, 
printed board, or plug-in mounting. For 
the latter mounting method, sockets are 
available. In addition, a clip is also avail¬ 
able to hold the relay firmly in its 
socket, as would be necessary under mobile 
or other conditions where vibration is 
present. 


In the writer’s opinion, these units will 
warrant consideration when a small relay 
is required. Further information, including 
prices, may be had on application to the 
Components Division of Standard Tele¬ 
phones and Cables Pty. Ltd., Moorebank 
Avenue, Liverpool, N.S.W. (I.L.P.). q 



A wide range of coil windings are avail¬ 
able, to accommodate a variety of ener¬ 
gising voltages. The range includes DC or 
AC coils with single or twin contacts hav¬ 
ing C (Changeover), M (Make) B (Break) 
and K (Make before break) actions. In 
addition, a remanent (Latching) version 
is available. 

The standard contact material is gold 
flashed silver, with gold-nickel alloy as an 
alternative. The gold-nickel alloy contacts 
may be used where a very low resistance 
contact is required in low voltage low 
current switching. Silver contacts are used 
on the heavy-duty types. The contact 
ratings are 5 amperes AC or DC resistive, 
for the heavy-duty types and 1 ampere AC 
or DC resistive, for other types. 

The accompanying photograph gives 
quite a good idea of the appearance of 
these relays. The one pictured is a type 
25 with two sets of heavy-duty change¬ 
over contacts. 


Communications Receiver 

TRIO CORPORATION of Japan 
announce a new de-luxe all-purpose com¬ 
munications receiver, model 9R-59DE, in¬ 
tended for amateur operators and snort- 
wave listeners. The manufacturers say that 
this receiver has the following special 
features: 

The receiver is designed to form a neat 
“Ham Station” when used in conjunction 
with a Trio transmitter (model TX-88D, 
SM-5D, or SP-5D). It is equipped with a 
stand-by switch enabling it to be used with 
any other transmitter, or it can be used 
alone for listening purposes. Unusually 
stable operation is obtained through special 
design and shielding. A phone jack is pro¬ 
vided so that the receiver may be operated 
late at night without disturbing others. 

The receiver provides continuous cover¬ 
age from 550Hz to 30MHz. Bandspread 
tuning, with direct reading dial, is available 
on amateur bands. Bandspread on the 3.5 
MHz band covers the 500KHz between 
3.5 and 5.0MHz, enabling the use of this 
receiver in conjunction with a separate con¬ 
verter. Main tuning and band spread 
readings are easily made on the separate 
dials provided; Anti-backlash mechanism is 
provided to ensure close calibration accur¬ 
acy. A dial calibrating circuit can be 
readily added. 

Good selectivity is achieved through the 
use of a mechanical filter. One RF and 
two AF stages of amplification ensure high 
selectivity and sensitivity. An aerial trimmer 
ensures optimum sensitivity on all bands. 
Pre-mounted and pre-aligned printed board 
circuits are utilised in the front end. This 
permits kit-form assembly even by begin¬ 
ners. 

A voltaee regulator value ensures steady 
anode supply voltage for the local oscil¬ 
lator circuit. A large easy-to-read S-meter 
provides accurate S readings at all times, 
including during CW and S S B reception. 
Clear SSB reception is achieved through 
the use of a product detector. The auto¬ 
matic noise limiter circuit effectively limits 
interference from pulse type noise. 

The receiver will be marketed in Australia 
by Weston Electronics Pty. Ltd., 77 Syden¬ 
ham Road, Marrickville, N.S.W., to whom 
inquiries relating to price and availability 
should be addressed. n 




yf.i 



This photograph 
of the Trio 9R- 
59DE communica- 
t i o n s receiver 
clearly shows the 
main tuning and 
bandspread dials. 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOWI 

How would you like to make a 2-tran¬ 
sistor Radio, an Intercom Unit, a Burg¬ 
lar Alarm, Electronic Thermometer, 
Stereo Headphone Amplifier, Short 
Wave Radio, Electric Fence or any one 
of 60 exciting, easy-to-build projects? 
IT’S EASY THE SE.W. KIT WAY. 
* All Kits Transistorised and use special 
printed Circuit Boards. 


HEW 

RELEASE 

6 Transistor Radio 
Kit, complete. 
Inch Instruction 
manual—$17. Inch 
Tax. 

Wired and Tested 
$19. 



TRANSISTOR MODULES 

Unit 1. 10/20 Am- 
plifier, 10 Watt into 
1.5 Ohms 20-20 kc/s 
12 V supply, $15. 
Plus Tax, OR 3 
Watt, $9. Plus Tax. 

Unit 13. 10 Watt 
RMS Continuous. 15 
Ohms, 40V Supply, $21. Plus Tax. Also 
25W, 35K, 75W, RMS Amplifiers, 8 
Ohms. From $44. Plus Tax. 



1 . . 


Unit 10A TRANSISTORISED. 
Tuners: Bandwidth 8 Kc/s 
With Power Supply $23 plus Tax. 
With RF Stage $33 plus Tax. 



TAPE RECORDER KITS 

Unit 14. TAPE PRE-AMPLIFIER. 
Unit 15. 60 kc/s Push/Pull Transistor¬ 
ised Bias Oscillator Module. 

Unit 16. Transistor Tape Recording 
Amplifier Module. Used with Unit 14. 
12V Transistorised P.A. Amplifiers from 
3W to 50W, $9.50. Plus Tax. 


SPEAKER UNITS 

MULLARD 

PLAYMASTER AWA 
From $27. 






$114.50. 


PLAYMASTER 
Ho. 106 Slereo 
Amplifier Tuner 


TRANSISTORS AND DIODES AT 
SPECIAL PRICES. 

BC107, $1; AF114, 95c; AC125, 90c; 
BC108, 90c; AF1115, 95c; 2N301, $2.50: 
BC109, $1.30; AF116, 90c; OC74, 95c 
ALSO COMPONENTS, TAPE, FILMS, 
etc. 

Send S.A.E. for Details and List. 


S. E. WILLIS TRADING CO. 

38 RIVERSDALE RD., CAMBER¬ 
WELL, E.6., VICTORIA. 82-5787 


ELECTRONICS Australia, March, 1967 


129 


t 


I 


































RADIO HOUSE PTY. LTD. 

306 308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 


Set of three 
posted $3.75 



CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12-28 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 



Actual Size 

"KEY LITE" $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac- ! 
tive gold finish case. j 
Simply squeeze. Illumin- I 
ates car and house locks, j 
etc. 

$4.00 Posted anywhere i 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA e 
0-12 A. 

Resistance: 0-60K.-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in icriei 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 



Price $31 (£15/10/) 

Postage 50c to $1 extru. 

Batteries: 1 (1.5V), I (15V). 
Size: 3 5-16” x 6 5-16” x 2*" 
Weight: 1.41b approx. 


NEW MODEL A-10 MULTIMETER 
AND SIGNAL INJECTOR 



SPECIFICATIONS: 6in x 

2 Vi In scale. 

DC Voltaic: 0-0.5. 2.5. 10, 
50. 250, 500, 1,000V at 
30,000 o.p.v. 

5,000 and 25,000 V at 
10.000 o.p.v. 

AC Voltage: 0-2.5. 10, 50. 
250, 500, 1.000 V at 

10.000 o.p.v. 

Volume Level In Decibels. 
DC Current: 0-50 uA. 1, 
50. 250 mA, 0-1 and 10 
amps. 

AC Current: 0-1, and 10 
amps. 

Resistance: 0-1 OK, 100K, 
1M, 100 Megohms. Sig¬ 
nal Injector Output Jack. 
Zcnor Diode Overload 
Protection. 


Price $60.00 


Model RH-31 



Modei RH-31 

* 20,000 Ohms per Volt on DC. 

♦ 10,000 Ohms per Volt on AC. 

• 3 W * Meter. 

• 18 position selector. 

SPECIFICATIONS 

DC VoltaRes: 0-5-25-100-500-1000- 

5000 (20.000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 V 
(10.000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50-500mA. 
Resistance: 0-6K-600K, 0-6Meg-60Meg. 
(30) Ohms, 3K, 30K, 440K at 

centre scale. 

Capacitance: lOOuuF-O.OluF. 0.002uF- 
0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 30db 
in 2 ranges. 

Output Jack: for Audio measure¬ 
ments. 

Dimensions: (3Va” x 5 3 /a" x 2 3-8"). 
Weight: (23oz approx.). 

Complete with internal battery and 
testing leads with prods. 

$24.50 

Postage flOc to $1 extra. 



TRANSISTOR HEARING AID 

First Phone Model 3 Transistors 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following out¬ 
standing features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Standard size torch cell. 

Packed in a presentation case. 

New Model $31.50 

Replacement Battery only 12c. 

Postage 50c extra. 


Model RH-5 

• High sensitivity-20,000 

Ohms/V DC. 10,- 

000 Ohms/V AC. 

• 3in Meter. 

« Handy pocketable 
size. 

SPECIFICATIONS 

DC Voltages: 0-10-50- 
250-500-1000 V <20.- 

000 Ohms/V). 

AC Voltages: 0-10-15- 
250-500-1000 V <10,- 

000 Ohms/V). 

DC Current: 0-50uA, 0- 
5-50-500mA. 

Resistance: 0-10K, 0- 

100K. 0-lMeg, 0-10 

Meg. 

(62 Ohms, 620 Ohms, 
6.2K, 62K at centre 

scale). 

Capacitance: O.OOOluF. 

0.005UF, 0.05uF-luF. 

Decibels: minus 20db to 
plus 36db in 2 ranges. 
Dimensions: (3Viin x 

SVa In x min). 

Weight: 15oz approx. 



•Price $18 (£9/-/-) 

Postage 50c to $1 extra. 

Complete with internal battery, 
testing leads with prods. 


PORTABLE TRANSISTOR 
TAPE RECORDER 





"SUNACE" PD 401 
$ 21.00 (£ 10 / 10 /-) 
Postage 75c (7/6) 
Complete with Mike, Battery and 
Tape. 




WANTED 

SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 

Enquiri.t phon. 61-3832 or writ, to 306 PITT STREET, SYDNEY 
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ANDREW ANTENNAS PTY. LTD., a 

lolly owned subsidiary of the Andrew 
irporation of the U.S., will establish a 
anufacturing operation and warehousing 
cilities in Victoria. 

This was announced by the manager, 
r D. R. L. Callow, who has just returned 
om a visit to the parent company. Mr 
allow said that since it was established 
c months ago, the Australian company had 
ceived orders worth about $750,000. 

JACOBY, MITCHELL AND CO. PTY. 

TD. is to sell in Australia the Grundig 
ghlbeam Telephone Type LiG3, which 
rries speech communication over short 
stances by modulated light beam. 

Basically, the LiG3 consists of a <trans- 
ission lamp and a photo diode receiver, 
le microphone in the hand-set feeds the 
eech signal to a transistor preamplifier 
hich in turn operates the transmission 
mp. The receiver signal is focused by a 
ns on to a photo diode which modulates a 
ansistorised preamplifier and this is con¬ 
noted to the ear-piece of the telephone 
md-set. 

Four 1.5 volt single ceil batteries provide 
e 6 volt power input. Remote opera- 
3n can be obtained by use of the appro¬ 
bate remote control unit. The latter is 
ounted in a plastic housing, fitted with a 
jzzer and a volume control and is con¬ 
noted to the transceiver unit. 

Both receiver and transmitter units are 
:ted in the common housing of the LiG3 
id the transmitter is fitted with a dircc- 
onal telescope. Normally the system is 
iounted on a tripod fitted with a pan-tilt 
ead. 

This equipment, provides the facility of 
)eech contact over about 2-miles distance, 
ecause of the linear propagation of light 
he LiG3 uses inra-red as a speech car¬ 
er) the location of the terminal units must 
e in line of sight; if there is an obstacle 
\ the way contact can be established by a 
day station. 

Meteorological interference such as mist 
r fog reduces the range of the transmis- 
ion system, but this range is always greater 
lan that of the human eye, in the same 
onditions. As the system is designed with 
sharp focusing facility to limit the com* 
aunicating beam spread, “eavesdropping” is 
'revented. 

To avoid interference from sunlight fall- 
lg directly on the lens a controllable in¬ 
milt filter is provided. 


Inquiries should be addressed to the Jac¬ 
oby, Mitchell head office at 469-475 Kent 
Street. Sydney. 

SOANAR ELECTRONICS PTY. LTD. 

advise that they are stocking a complete 
catalogue range of Elna electrolytic capaci¬ 
tors for immediate delivery. The range cov¬ 
ers capacitance values from luF to 2000uF 
and working voltages from 6V to 500V 
DC. The distributors say that these high 
quality commercial electrolytic capacitors 
have found ready market acceptance be¬ 
cause of their prompt availability, conveni¬ 
ent sizes and very competitive prices. 

Elna manufacture the following range of 
electrolytic capacitors: double-ended tubular 


aluminium; cylindrical aluminium with lug 
or prong terminals; high capacitance; sub¬ 
miniature for transistor circuits, double- 
ended or single-ended, or with lug terminal; 
wide temperature range. Vinyl sleeving is 
available with some of the types. 

Catalogue sheets detailing types, physical 
sizes and prices are available to recognised 
wholesalers and manufacturers on applica¬ 
tion to Soanar Electronics Pty. Ltd., at 
their head office at 42-46 Lexton Road, 
Box Hill, Victoria, or at their branch office 
at 15 Conder Street, Burwood, N.S.W. 

R. H. CUNNINGHAM PTY. LTD. has 
moved to new premises at 608 Collins 
Street, Melbourne, Victoria, phone 
61-2464. This move is to provide for the 
present expansion of the business as well 
as to give greater service to their customers 
by better conveniently situated premises 
in the heart of Melbourne. 

An additional feature at the new loca¬ 
tion will be the provisioning of a Ham 
Shack demonstration room, which will 
enable interested amateurs and others to 
see and have demonstrated all the com¬ 
munications equipment available from 
Eddystone, Geloso, and K. W. Electronics 
(Viceroy). £3 


Two cadet engineers of Standard Telephones and Cables have been awarded 
full-time post-graduate scholarships at the University of N.S.W. following 
outstanding passes in their respective degree courses. The scholarships will 
enable them to continue their studies to a higher degree. The photograph 
shows the graduates Ian McCaughey, 24, of Jannali, second left, and Graham 
French, 23, of Windsor, fourth from left, with the Managing Director of 
S.T.C., Sir Samuel Jones, centre. The Technical Director, Mr K. S. Brown, 
left, and Personnel Director, Mr J. H. Kaye, right, look on. 


UNITED TRADE SALES 

PTY. LTD. 

MILLER 455 Khz PRE WIRED 
I.F. STRIPS 

Comprises 2 i.f. stages, diode detector, 
55 db. gain, NPN silicon transistors, 
d, c, requirements 6v.2 mA., Hin x 
iin x i in., $8.70 incl. tax. 

STAR SR550 DUAL CONVERSION 
AMATEUR BAND RX. 

160 mx-6 mx, product detector xtal 
calibrator ANL. $240, incl. tax. 
STAR 700A TRIPLE CONVERSION 
SSB AMATEUR BAND RX 
80 metres—10 metres, 1st and 3rd 
conversion oscillator xtal locked. 85: 
1 geared dial, selectivity: .5, 1.2, 2.5, 
4 kc internal 100 kc calibrator (xtal 
supplied). A REAL FB RX. $500, 
incl. tax. 

AVAILABLE SOON—ST700 
COMPANION SSB TRANSMITTER 
CAPACITORS MINIATURE 

600 v.w. assorted values. $2 per 100. 

200H MULTIMETERS 
20,000 ohms p.v. d.c.; 10,000 ohms 
p.v. a.c.; d.c. volts 0-22,500v in 6 
ranges; a.c. volts 0-l,000v in 5 ranges; 
d.c. current 0-250 mA in 3 ranges; 
resistance 0-6 megs., 2 ranges. Price 
$11.25, incl. tax. 

7-PIN PTFE SKIRTED VALVE 
SOCKETS 

Silver plated 20c c/w shield. 

9 PIN PTFE SKIRTED VALVE 
SOCKETS 

Silver plated 50 cents c/w shield 
TRI986—7 VHF A.M. 
TRANSCEIVER 

115-145 Mhz employs heterodyne 
exciter in TX TT15 PA, single xtal 
locks TX and RX on same frequency. 
In-built modulator supplied w/- 4.86 
Mhz xtal and conversion information 
$28. Circuit $1. 

LSG 11 SIGNAL GENERATOR. 

120 Kc—390 Me. 6 bands. 120 Kc— 
130 Me on fundamentals. Mod. freq. 
400 c/s and 1,000 c/s provision for 
xtal 1-5 Me. Price $29. 

SPECIALS FOR MARCH 

© 815 Twin Beam Tetrodes. Brand 

new and boxed.$1.00 ea. 

© 416 B Gold Plated Planar Triodes. 
GM-47 mA/V. Ideal for 144 or 
432. Limited quantity. Only $4.00 
each. 

© Crystal Calibrators No. 10. Com¬ 
plete w/- 500 Khz .. . . $8.00 
® Eddystone Modulation Metres. 160 
Metres—10 metres. Provision for 
Phones. Complete with antenna 
and carrying case. $12.00. 

© Resistors: 4- watt, 1 watt, 2 watt. 
Assorted Values due to present 
stocks resistors will be mainly 2 
watt. $2.00 per 100. 

® Taylor TZ40 (DA 41) Triodes. 
7.5v Heater. 165w Class C RF. 
175w Class B Modulator, $1.50 
each. 

FOR SURPLUS ELECTRONIC 
EQUIPMENT, SEE ADVERT. IN 
“AMATEUR RADIO.” 

UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET, 
MELBOURNE. Phone 32-3815 

(opposite Myers) 
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Commonwealth of Australia—Department of the Navy 

Aircraft Maintenance and Repair Branch 

NAVAL DEFENCE ACT VACANCY 

Applications are invited from persons with appropriate professional quali¬ 
fications and experience for engagement as 

ENGINEER CLASS 2 

SALARY: 

$5,187 - $5,825 (actual). 

DUTIES: 

Responsible for the control and professional guidance of technical 
officers engaged on the support aspects of Airborne radio and electronic 
equipment and associated test equipment. 

QUALIFICATIONS: 

Graduate membership of the Institution of Engineers (Australia) or 
acceptable equivalent. Considerable experience in the maintenance and 
repair and/or design of aeronautical electronics. Some service experi¬ 
ence desirable. 

LOCATION: 

Sydney. 

APPLICATIONS: To reach 

The Secretary, DEPARTMENT OF THE NAVY, 

CANBERRA A.C.T. 

by Friday April 7, 1967, preferably on forms obtainable from the following 
centres: 


Canberra: Telephone 65-3629. 

Melbourne: Telephone 69-0440, ext. 6712. 
Sydney: Telephone 35-0444, ext. 495. 
Perth: Telephone 39-1521. 


Brisbane: Telephone 31-1611. 
Adelaide: Telephone 49-6123-5. 
Hobart: Telephone 2-7054. 


CUSTOM BUILT 

A PHRASE THAT MEANS EQUIPMENT 
SPECIALLY TAILORED TO YOUR NEEDS 
WHETHER IT IS A CONSOLE IN TIMBER 
OR SHEETMETAL OR A BRACKET TO 
HOLD A COMPONENT. 

I 



WE ARE SPECIALISTS IN CLOSE TOLERANCE WORK 
FOR THE COMMUNICATIONS INDUSTRY IN LIGHT ENGINEERING 
SHEETMETAL TIMBER OR PLASTICS 
IF YOUR PROBLEM INVOLVES ONE OR MORE OF THESE FIELDS 
' IT WILL PAY YOU TO SEE US 

WE COULD HAVE THE ANSWER 


BULLA ROAD, 
AIRPORT WEST, VIC. 


SCIL Pty, Ltd. 

A DIVISION OF SCOPE LABORATORIES 


BOX 63 NIDDRIE 
TEL. 379-7743 
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WICEN Signals Service Course 

A Signals Service Course for members of the Wireless In¬ 
stitute of Australia, who are associated with the Wireless In¬ 
stitute Civil Emergency Net (WICEN), was held at the Aust¬ 
ralian Civil Defence School at Mount Macedon in Victoria, 
over the period January 22-27. 

By Pierce Healy, VK2APQ* 


New South Wales: Alex Swinton, 
VK2AAK, Box 1, P.O., Kulnura. Phone: 
Kulnura 261. 

Victoria: Bill Rice, VK3APB, 54 Maid¬ 
stone Street, Altona, Melbourne. Phone: 
65-8549. 

Queensland: Lawrie Blagbrough, VK2- 

ZGL, 54 Bishop Street, St. Lucia, Brisbane. 
Phone: 7-3198. 

South Australia: Brian Tideman, VK5TN, 
33 Ningana Avenue, Kings Park, Adelaide. 
Phone: 71-8144. 

West Australia: Don Graham, VK6HK, 
42 Purdom Road, Wembley Downs, Perth. 
Phone: 26-2864. 

Tasmania: Peter Frith, VK7PF, 181 
Punchbowl Road, Launceston. Phone: 
4-1345. 


In his opening address, the School 
Commandant, Air Commodore E. G. Knox- 
Knight, C.B.E., R.A.A.F. (retired), welcomed 
the 36 attending, 34 being licensed amateur 
operators, all except two being from Vic¬ 
toria. 

The call signs of those attending were:— 
VK2s: VL; AXJ. VK3s: ALP; ARO; QZ; 
ADD; ADZ; AOD; ZX; ZCG; ZYG; APG; 
AR; APR; ZRY; VK; ARK; SV; KO; 
XU; HP; XQ; IV; ACS; ZGS; ZTN; LW; 
OW; BP; ZCI; AXA; IG; AGD; AWT; 
also L. A. Baker and T. G. A. Healy. 

The course was designed to cover all 
methods of communication, i.e., radio, tele¬ 
phone and signal dispatch, as well as the 
procedure for message handling and signal 
service at the local headquarters level (muni¬ 
cipal basis). 

Aspects covered included: the Civil 
Defence organisation as a whole; message 
writing principles and radiological reports; 
Civil Defence communications and opera¬ 
tional control; voice procedures for line 
telephone and radio telephone; functions 
of the signal centre and duties of personnel; 
field telephones and map reading. 

During the course, John Battrick, 
VK30R, and Michael Owen, VK3ZEO, 
co-ordinators of the Victorian Division 
WICEN organisation, gave short lectures 
on the part that WICEN has in the Vic¬ 
torian “DISPLAN.” 

AUSTRALIS 1 PROJECT 

In late January, Richard Tonkin, who 
is Australis 1 project co-ordinator and also 
the Wireless Institute of Australia liaison 
officer for the American amateur Oscar 
Project, visited Sydney. This visit enabled 
several lengthy discussions to take place on 
the progress made on the project. 

Richard indicated that progress on the 
completion of the satellite had unfortunately 
been delayed for about two weeks due to 
some minor difficulties that appeared during 
the testing of the 28MHz, high frequency 
transmitter. However, these problems had 
been overcome and he expected that by 
the time this issue appears the satellite will 
be at Project Oscar Headquarters at Foot¬ 
hill College, Los Altos, California, where 
it will be prepared for launching. 

The main part of the preparation will be 
adding the paint pattern. This painting of 
the outer surface of the satellite is to con¬ 
trol the inside temperature of the package 
to allow the equipment to operate at as 
near maximum efficiency as possible. 

The actual pattern is determined by:— 

(a) The orbital height of the satellite. 

(b) The time of day and the actual day 
of the launching. 


‘Newt and notes of Divisional and Club 
activities submitted for inclusion in 
these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.5.W. 


(c) The satellite’s angle of inclination to 
the equator. 

(d) The location of the launching site. 

Richard pointed out that as these factors 

would not be fully known until the plans 
of the launching were finalised, the painting 
could not be done prior to it being 
dispatched from Australia. Also that the 
Australis project team were anxious that 
amateurs, if they have not already done 
so, give some priority to their plans for 
preparing their equipment for tracking the 
first Australian amateur satellite. Short wave 
listeners are also urged to consider parti¬ 
cipating in the tracking of the satellite. 

For those who may have decided only 
recently to participate in the tracking phase 
of the Australis project, the recommended 
aerial for good results would be a helical 
or crossed yagi aerial having a gain of 
about 12dB. This would be a helical of 
eieht turns, right circular polarisation 
(clockwise), the yagi having four to six 
elements; both these aerials apply to the 
144MHz band. It is important that the 
aerial be steerable both in azimuth and 
elevation. The receiver would be a 144MHz 
converter with a noise figure of 6dB or 
better. 

For reception of the 28MHz signal, a 
normal communications receiver and a di¬ 
pole aerial is all that should be necessary. It 
may be possible to hear the 28MHz signal 
on a multi-band transistor radio. 

Oscar type reporting forms for the tele¬ 
metry signals will be issued to all state 
co-ordinators for distribution among ama¬ 
teurs and short wave listeners. It is also 
planned to acknowledge all usable reception 
reports with an appropriate QSL card. 

Some of the technical details were dis¬ 
cussed with Richard Tonkin. It is hoped 
to publish in a forthcoming issue the con¬ 
structional details illustrated by actual photos 
of sections of the unit. 

General points of interest in regard to 
the transmitters are: The output power of 
the transmitters will initially be 144MHz— 
150mW and 28MHz—400m W. It is expected 
this will drop to about lOmW and 50mW 
respectively after about three months* orbit¬ 
ing. 

Decoding of the seven-channel telemetry 
signal can be accomplished by using an 
oscilloscope in conjunction with an audio 
oscillator or by using an audio frequency 
meter. Accuracy of calibrations will be 
necessary as an error of 1 per cent would 
mean an error of one degee in temperature. 

Unlike previous Oscar satellites, the 
“HI” rate will not vary as a function of 
temperature. The temperature will be trans¬ 
mitted as one of the seven telemetry chan¬ 
nels. Full telemetry decoding details will all 
be given in forthcoming notes. 

All amateurs and short wave listeners 
are urged to make preparations for the 
launch which is now likely to take place 
later this year. 

Co-ordinators in each Australian State 
are:— 
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Project Australis address is: Project Aus¬ 
tralis, Melbourne University Astronautical 
Society, Union House, Parkville, N2, Vic¬ 
toria. Phone (office hours) 34-0484, Ext. 
843. 

INTERNATIONAL 
TELECOMMUNICATION UNION 

The leading article in the November 
issue of these notes was devoted to inter¬ 
national regulations of the amateur service 
and dealt with matters relating to the I.T.U. 
Coupled with the same report was a trans¬ 
cript of a recorded interview with Wayne 
Green, W2NSD, who intimated that an 
I.T.U. conference would be held in 1969, 
at Geneva. 

A letter has been received from Roy F. 
Stevens, G2BVN, Vice-Chairman of Region 
1 of the International Amateur Radio 
Union, commenting on that section of the 
article. He writes: 

“Having visited Geneva and the I.T.U. 
during the last four months I can assure 
you that neither the Secretary General nor 
his Deputy have any knowledge of such a 
conference in the year mentioned. 

“On the contrary, it is likely that revision 
of the Radio Regulations will be made by 
a series of specialised conferences, such as, 
the Maritime Services Conference which 
is to be held in Geneva during September 
1967. 

“I do not imply by these comments that 
the amateur service should slacken in their 
efforts to retain or increase frequencies 
available to them, but rather that no firm 
date has yet been decided as Mr Green 
has stated.” 

Another comment made on statements 
in the transcript was: 

“Mr Green has also "named certain 
countries in which the Governments were 
unaware of the existence of amateur radio, 
and in particular I note Kenya, Tanganyika, 
India, Malaysia and Singapore. In all these 
countries there exists active National Radio 
Societies which co-operate with their Tele¬ 
communications Administration. Mr Green 
is apparently unaware of the efforts that 
officers of Region 1 of the I.A.R.U. are 
making to bring amateur radio into the 
developing countries of Africa.” 

AJR.R.L. COMMENT 

Commenting on the transcript that ap¬ 
peared in the December issue of these notes 
of Wayne Green’s remarks relating 
to novice licences in the United States, 
John Huntoon, W1LVQ, general manager 
of the A.R.R.L., writes: 

“The number of amateurs in the U.S. 
was not decreasing when the novice licence 
was instituted; in fact, our numbers grew 
substantially in the years following World 
War II, after adjustments in the wartime 
extensions of licence tenure. 

“The league did not oppose the novice¬ 
class licence — “bitterly” or any other 
way. We supported it. If you wish con¬ 
firmation and have a file of QST avail¬ 
able, please look up page 29 of the De¬ 
cember issue, as an example. Incidentally 
the league itself proposed a form of 
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Announcement — 

PYE PTY. LTD. are pleased to have supplied the frequency Control Crystals to “Electronics 
Australia” during the development of the SSB Transmitter. 

This was featured in “Electronics Australia”, December 1966 and January 1967 issues. 

We now offer the identical Crystals, Pye Type Q12 Specification A524, to amateur radio operators 


at special concession prices, and posted 

free within Australia. 

FREQUENCIES: 



' 455.0 KHZ 

at 

$8.00 EACH 

1545.0 KHZ 

at 

$4.60 EACH 

2455, 6250, 8000, 9000, 
11,500 and 11,750 KHZ 

at 

$4.30 EACH 


As these crystals are for transmitting purposes 12i% sales tax is to be added to above prices. 

CONTACT OUR NEAREST BRANCH FOR FULL DETAILS 


MELBOURNE: 

BRISBANE: 

SYDNEY: 

ADELAIDE: 

PERTH: 

HOBART: 


PYE PTY. LTD. 


P.O. BOX 105, CLAYTON 

Phone 

544-0361 

97 MERIVALE ST„ SOUTH BRISBANE 

55 

4-1571 

59 ARUNDEL ST., FOREST LODGE 

55 

68-4111 

1 IFOULD STREET, ADELAIDE 

55 

23-3979 

151-155 BRISBANE STREET, PERTH 

55 

28-4338 

141 MURRAY STREET, HOBART 

55 

3-3707 





1 We cater for all 



"Playmaster" designs from "ELECTRONICS Australia." 
best quality components, precisely to specification. 



INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 

Kit of parts. $96.50 

Built and tested.$117.30 

No. Ill NEW PROGRAM SOURCE 
TUNER (with Magic Eye) 

Kit of parts. $39.00 

Built and tested. $53.00 


No. 114 Tuner with RF Stage and Magic 


TRANSISTORISED IGNITION 

(••R. TV & H.“ March. 1964) 

Kit of parts. 

Rofo Coil 6v or 12v. 

Postage 50c. 


$34.65 

$10.70 


MICROPHONE CATALOGUE. Just printed 
— our new free microphone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
Includes types suitable for P.A. work, 
tape recording, stage work, etc. Send 
for your free copy. 



Eye 

Kit of Parts . $47.00 

Built and Tested. $71.80 

NO. 4 STEREO AMPLIFIER 

Kit Of Parts. $73.00 

Built and tested. $93.80 


No. 108 STEREOGRAM 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
availab'e ex-stock. Detailed price list 
available. 

INSTROL & OXFORD METALWORK* De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 


COMPONENT PARTS. 




Kit of parts 
Built and Tested 


We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for mcst “ELECTRONICS Australia" (and 
“R. TV & H.“) circuits. All best quality 
brands such as Ferguson. Ducon, Philips, 
Soldering Irons by Scope, Robinson and 
Adcola. Hl-Stab 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 


TEST EQUIPMENT KITS 

We cater for all special components, metal 
work, meters, etc., for most test instruments 
designed by “Electronics Australia." Sehd 
precise details of your requirements, and we 
will post quote by return. 




BROADWAY ELECTRONICS PTY 

F. S. & A. BANK BU I L DI N G,C N R. BROADWAY & CITY F 

(Opp. Grace Bros.) 

Phone: 211-4224, 211-4244, 211-4213 


S V D N l Y 
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)vice class licensing some years prior, but 
as turned down by F.C.C. at that time. 

‘What the league did oppose in the 
roceedings, and what possibly misled 
'ayne Green, was the philosophy of regu- 
tion inherent in the overall documents 
;ued by F.C.C. (many things were in- 
>lved beside novice class). The league 
It, and strongly, that other than those 
quired by international agreement, 
langes in amateur regulations should be 
itiated by amateurs themselves, and that 
nateur radio should not be ‘directed’ 
/ government.” 

It is pleasing to receive information from 
•meone closely associated with the inter- 
itional aspect of amateur radio, so that 
>to-date facts can be included in these 
)tes; and to hear that the same concern 
ists among overseas amateurs as to what 
ie future holds for amateur radio. 

FROM GENEVA 

A Press release received from the I.T.U., 
hich bears the headline “1966, 101st Year 
: l.T.U.’s Activity,” briefly reviews the 
ajor activities of the union during that 
;riod. To illustrate the scope and magni- 
ide of the operations, here are some of the 
lain points of the statement: 

The union’s 101st year was marked by 
number of major conferences: the Aero- 
mtical Conference, the African Broad- 
isting Conference, the Eleventh Plenary 
ssembly of the International Radio Con- 
jltative Committee (C.C.I.R.), a meeting of 
ie Joint C.C.I.T.T. (International Tele- 
aph and Telephone Consultative Commit- 
;e), C.C.I.R. Plan committee for Europe 
nd the Mediterranean Basin (March- 
tpril) and a meeting of the Joint C.C.I.R./ 
.C.I.T.T. Plan Committee for Asia and 
Oceania. The I.T.U. Administrative Coun- 
il met in annual session in May and 
une. 

The number of members of the union 
as 129, as in 1965. The I.T.U. budget 
x 1966 amounted to some 23 million 
wiss francs. 

A brief review of the matters considered 
t these conferences was given and illus- 
ates the wide scope and the international 
spect of the functions of the I.T.U. 

Although amateur frequency allocations 
re not specifically mentioned, it does not 
lean that the decisions reached will be 
satisfactory answer to the problems of 
ie future and that the amateur service 
llocations are not coveted by commercial 
nterests. 

The Administrative Council: The council 
let at I.T.U. headquarters for its twenty- 
irst session from May 9 to June 3 and had 
.9 members instead of 25 as in previous 
ears. The increase in membership was to 
nsure more equitable geographical distrj- 
•ution. In addition to dealing with ad- 
ninistrative matters, the council decided 
hat, in view of Rhodesia’s present situ- 
ition, that country should not be invited 
o attend I.T.U. conferences or meetings, 
>r conferences and meetings held under 
he I.T.U. auspices, until such time as 
he council, in the light of decisions taken 
iy the United Nations, had come to the 
inclusion that fruitful co-operation was 
mce more possible. 

Aeronautical Conference, Second Session: 

The second session of the Aeronautical 
Conference was held in March and April, 
:he first session having taken place in 
January and February, 1964. A new 
world-wide high-frequency (decametric 
waves) broadcasting plan was adopted for 
aircraft on regional, national and inter¬ 
national air routes. It will come into 
force on July 1, 1967. 

African Broadcasting Conference: The 
African MF/LF (Medium Frequencies/Low 
Frequencies—Medium Waves/Long Waves) 
Broadcasting Conference, which had had to 
suspend its proceedings in 1964 after exclu¬ 
sion of the delegations of Portugal arid 
South Africa, resumed work September 19 
and met until October 8, 1966. It drew up 
a plan for the assignment of the medium 
frequencies 525-1605KHz to broadcasting 
stations in the African broadcasting area. 
The conference also considered that for the 
time being no action was called for as 
regards use by African countries of the 
150-285KHz (low frequency) band. 


Xlth Plenary Assembly of the C.C.I.R.: 
The Xlth Plenary Assembly of the C.C.I.R. 
was held in Oslo from June 22 to July 22, 
1966. Through its 15 specialised study 
groups, the Assembly reviewed the progress 
made in the whole field of radio, and espe¬ 
cially in space radio. It unfortunately did 
not succeed in adopting a recommendation 
on the use of a single colour television 
system, either throughout the world or in 
Europe. 

Plan Committee for Europe and the 
Mediterranean Basin: In Paris, from March 
21 to April 1, this joint C.C.I.T.T./C.C.I.R. 
Plan Committee studied the planning of 
networks in Europe, with special reference 
to automatic and semi-automatic telephony. 
It decided on changes to be made in the 
numbering plan so that the latter might be 
usable until the year 2000, 

Joint C.C.I.T.T./C.C.I.R. Plan Committee 
for Asia and Oceania. This met in Mel¬ 
bourne from September 7 to 20. It pre¬ 
pared new, revised estimates (traffic and 
circuits) for the telephone, telegraph, telex 
and o her services for 1965, 1970 and 1975 
between countries in the Oceania region. 
It studied plans for telecommunication by 
satellite and projects for the building of 
earth stations in this region. The countries 
concerned intend to establish, between now 
and 1970, 18 earth stations, 7 of which 
will communicate with a satellite above 
the Pacific and 11 with a satellite above 
the Indian Ocean. 

Other activities: The C.C.I.T.T. Study 
Groups and Working Parties held meetings 
on technical questions, and the International 
Frequency Registration Board (I.F.R.B.) 
organised, at I.T.U. Headquarters (Septem¬ 
ber 5 to 11) a seminar on radio frequency 
spectrum management and use. This was 
attended by more than 80 representatives 
from 44 I.T.U. member countries. During 
1966, the I.F.R.B. continued its work of 
keeping up-to-date the Master International 
Register of Frequencies assigned to radio 
stations throughout the world and con¬ 
tinued to publish seasonal high-frequency 
broadcasting schedules and monthly sum¬ 
maries of monitoring information. 

The Union’s technical co-operation acti¬ 
vity in collaboration with the United 
Nations Development Program (U.N.D.P.) 
increased markedly in volume during 1966. 
As in the past its major efforts in this 
work were directed towards assisting de¬ 
veloping countries to improve their public 
telecommunication services, both by pro¬ 


viding advisers and through the training 
of local personnel. 

Among the Technical Co-operation 
achievements in 1966, may be noted: the 
inauguration of the national telecommuni¬ 
cation school in Algiers, created by the 
Algerian Administration under a U.N.D.P. 
Special Fund Project, the I.T.U. acting as 
executing agency: the opening of the Malay¬ 
sian telecommunications training centre set 
up under the U.N.D.P. Special Fund sector 
and for which the I.T.U. was the executing 
agency; the supervision of the installation 
at Ahmedabad of India’s first centre for 
research and training in the use of satellite 
communications. 

During the year, 209 experts were on 
mission in various countries, while 218 
fellowships, awarded to the nationals of 
developing countries, were dealt with. Addi¬ 
tional equipment to a value of about 5.2 
million Swiss francs was purchased, the 
vast majority of it for use in telecommuni¬ 
cation training establishments. 

IW.I.A. Activities! 

For the first time in more than 15 years, 
the Federal Convention of the Wireless In- 
Institute of Australia will be held in Tas¬ 
mania. The convention will assemble at 
the Braille Library, Hobart, on Good Fri¬ 
day, March 24, and deliberations will con¬ 
clude on Monday, March 27. 

Delegates from Tasmania, Western Aus¬ 
tralia, South Australia, Queensland, Victoria 
and New South Wales will discuss matters 
relating to the administration of the 
Institute;' international relationship with 
other member societies of the amateur ser¬ 
vice; and the effect that I.T.U. regulations 
and Government policies may have on the 
amateur service in Australia. 

By far the most important subject of 
administration will be the proposed new 
Federal Constitution and incorporation of 
the Federal body, with the ratio of voting 
powers of the various divisions being the 
most contentious. 

Members of the institute who may have 
some matter, relating to matters of policy or 
affecting the amateur service generally, 
which they consider should be discussed, 
should bring the subject to the attention of 
their divisional secretary or Federal coun¬ 
cillor without delay. 


PHILCO MICROELECTRONICS 


ANNOUNCES THE PA7600 BROADBAND AMPLIFIED 


45 db at 60Mc 25 db at 160 Me 2.5 Mw power output 

We are, frankly, excited about the potential of this new device — about the design pos¬ 
sibilities it opens for you in such fields as broadband video amplifiers, RF and IF amplifiers 
through VHF, oscillators and the like. 

An examination of the gain vs. frequency curves (Measured with 50 ohm source and load) 
also suggests the desirable bandpass flatness (plus or minus 1 db). And the Voltage vs. Load 
Resistance curve reveals a 2.5 mw power output—more than adequate to drive, say, a detector. 




In addition to this remarkable set of parameters — the Philco PA7600 maintains its oper¬ 
ating point and gain characteristics stable over the full military temperature range (-55dcg to 
125deg O. It operates with a single power supply. It is AGC-able. It requires a 
minimum of external components. And the Philco PA7600 is available in a T05 package. 

Sole Australian Representatives 

D. R. Johnston and Co. Pty. Ltd. 

SUITE 14, "STANHILL 33," QUEENS ROAD, MELBOURNE 
Telephone 26-1381. Telegrams and Cables "Viaton," Melbourne 
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This new range of magnetic recording 
tapes, each packed in a free dustproof 
library case, gives you new standards of 
sound reproduction. New polyester base 
means stronger, tougher tape with a 
better oxide coating. The new triple play 
tape — Type 300, available soon, is a 
brand new tape, especially designed for 
battery portable recorders and gives 
fabulous recordings. 


Check these NEW Emitape features: 

• Free dustproof library case for easy storage 

• Double strength polyester base 
© Professional recording quality 

© Type 300 for slow speed recorders — available soon 
© 4 grades and 5 sizes of reel 



Write for fully descriptive leaflet to: 

E.M.I. Emitape Division, 301 Castlereagh Street, 
P.O. Box 352, Haymarket. 

SYDNEY N.S.W. 
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NEW SOUTH WALES 
The annual convention of the New South 
'ales Division was held over the Australia 
ay' weekend. The activities commenced 
ith the general meeting at Wireless Insti- 
ite Centre, Atcheson Street, Crow’s Nest, 
hen Howard Lilley, VK2AYT, gave a very 
neresting lecture on video tape recorders, 
lie lecture was illustrated by a large num- 
:r of colour slides. 

The business portion of the meeting in- 
uded the election of the Federal Coun- 
llor for the ensueing year. Pierce Healy, 
K2APQ, who has represented N.S.W. on 
e Federal Council for the past six years 
as elected unopposed. 

On Saturday evening the convention din- 
;r was held at the institute rooms when 
total of 80 members and friends were 
esent. Mr Ron Holt, of the P.M.G. 
idio Branch, was among the visitors. Bill 
:wis, VK2YB, was master of ceremonies 
id the toast to the visitors was proposed 
' Bill Shakespere, VK2AGF. The toast 
amateur radio and the W.I.A. was pro¬ 
ved by Tom O’Donnell, VK20D. 

During the evening the “Adams Trophy” 
as presented to Wal Salmon, VK2SA, 
r the best technical article written by a 
ember of the New South Wales Division 
id published in the Institute’s magazine 
Amateur Radio” during 1966. The article 
ititled “Series Phased Array for 14MHz” 
>peared in the October, 1966 issue of the 
agazine. 

At the field day held at the division’s 
ansmitting station, Dural, there were 98 
.11 signs registered and, including mem¬ 
os’ friends and families, the total present 
;ceeded 220. 

During the presentation of prizes for the 
irious contests held, the president Tom 
Donnell, VK20D, presented Peter Gorss, 
member of the Y.R.S. postal group 
imber 3, with a copy of the “Basic 
adio Course” for achieving 98 p.c. in 
e Elementary Certificate examination. 

The highlight of the displays was the 
[uipment built by members of various 
outh Radio Clubs. The response for items 
as beyond expectations and ranged from 
V sets and cathode ray oscilloscopes to 
ceivers and simple oscillators. 

The judges, Bill Hall, VK2XT, and Chris 
owan, VK2PZ, had a difficult task in 
adding the winner. 

Contest results were: 

Bob Winch Memorial Scramble: H.F. 
ection: Harold Burtoft, VK2AAH, 1st; 
•ave Andrews, VK2AWZ, 2nd V.H.F. 
action: Dick Norman, VK2ZCF, 1st; Paul 
ickson, VK2ZPJ, 2nd. 

7MHz Hidden Transmitter Hunt: Dick 
orman, VK2ZCF, 1st; Dave Andrews, 
K2AWZ, 2nd. 

144MHz Hidden Transmitter Hunt: G. R. 
:ssup, VK2ZXY, 1st; Dick Norman, 
K2ZCF, 2nd. 

144MHz Pedestrian Transmitter Hunt: 
ave Andrews, VK2AWZ, 1st; Bob Lear, 
K2ASZ, 2nd. 

7MHz Scramble: Dave Andrews, 

K2AWZ, 1st; Harold Burtoft, VK2AAH, 
nd. 

144MHz Scramble: Paul Jackson, 

K2ZPJ, 1st; Dick Norman, VK2ZCF, 2nd. 
outh Radio Scheme Equipment Displayed: 
Senior: Douglas Friend. 

Junior: Mark Du-Cros. 

Crystal set building: M. Mathews, 1st; 
aul Webster, 2nd. 

Memory Test: Clarke Gerber, 1st; Philip 
irown, 2nd. 

The thanks of the N.S.W. Divisional 
Council is extended to the trade houses 
'ho donated literature and prizes for con- 
:sts; Jacoby, Mitchell; Ampex; A.W.A.; 
LCA: Mullard: Delco Controls; I.R.C.; 
V.F.S. Electronics; Mosman Television Ser- 
ices; Ducon; Ferris; Electronic Parts; 
leorge Brown; Pye Crystals; E.M.I.; O.T. 
.empriere. 

NORTH WEST ZONE 
1967 Convention 

The second North West Zone Conven- 
ion was held at Tamworth in northern 
'lew South Wales over the Australia Day 
toliday weekend at the end of January. 

The first official function of the Conven¬ 


PACC CONTEST 1967 

The main purpose of this annual contest is to help amateurs in 
obtaining the well-known PACC-Award, for which QSL’s or other 
written confirmation are needed of 100 different PA/PI/PE stations. 

Applicants for the PACC-Award will not have to submit PA/PI/PE QSL’s 
for QSO’s made in the PACC-Contests, provided that their PACC-Contest-logs 
are in the possession of VERON’s Contest-manager. If your PA/PI/PE QSL’s 
plus your PAC-contest QSO’s complete the 100 different worked PA/PI/PE- 
stations, you may send in your applications, with QSL’s, contest-log details and 
5 IRC’s to the VERON-Traffic-Bureau, P.O. BOX 9, Amsterdam. The contest- 
logs of the applicants will then be cross-checked against the contest-logs of the 
PA/PI/PE participants. 

There are also stickers available for 200 and 300 different PA/PI/PE-stns. 
worked. (PACC-200 and PACC-300.) 

RULES 

1. Contest period: 

Saturday April 29 from 1200GMT until Sunday April 30 1800GMT. 

2. Frequencies: 

All bands between 1.8-30MHz and 2M -f- 70cM may be used. Cross-band 
contacts as well as cross-mode (CW-Phone) QSO’s are not valid. (Att. PA- 
stations on 160 metres are only licensed to operate between 1825-183 5KHz, 
and by mutual agreement only CW will be used by them in this small band). 
There will be SSB-stations on several bands. 

3. Procedure: 

Stations outside of the Netherlands will call: “CQ-PA,” whereas PA/PI/PE 
stations will call “CQ-PACC.’’Stations will exchange a 6-(5 on phone) digit 
control number consisting of RST (RS) and the QSO-serial number starting 
with 001. PA/PI/PE-stations give after this control number 2 letters, indicat¬ 
ing iheir province. These provinces are the following: 

GR—Groningen; FR—Friesland; DR—Drente 

OV—Overijssel; GD—Gelderland; UT—Utrecht 

NH—Noord-Holland; ZH—Zuid-Holland; 

ZL—Zeeland; NB—Noord-Brabant; LB—Limburg 

4. Points: 

Each QSO, confirmed by “R” or “OK” counts 3 points, 2 points are earned 
upon receiving the control number correctly and 1 point upon receiving the 
“R” on the transmitted control number. Unconfirmed QSO’s may be com¬ 
pleted by working the same station a second time on the same mode. Each 
station may be worked only once per band, either on CW or on Phone. 

5. Multiplier: 

For PA/PI/PE stations the ARRL-DXCC-countries-list is the basis for the 
multiplier, whereas in larger countries the call areas or districts may be 
counted separately for the multiplier. These are: W/K 1-0, VE 1-8, VO 1-2, 
PY 1-9, VK 1-8, ZL 1-5, ZS 1-6, CE 1-9, JA 1-0. For stations outside of the 
Netherlands, the provinces give one point per band for the multiplier, thus 
the maximum obtainable multiplier is 88. 

6. Final score: 

The final score is the sum of all QSO-points from all bands, multiplied by the 
sum of all worked provinces/countries on all bands. 

7. Certificates: 

Certificates go to the highest scoring stations in each country/district CW 
and Phone, in the Netherlands the first five high-scoring stations will receive 
certificates. 

8. Contest-reports: 

The logs have to be filled-in as follows: 1. Date and time (GMT). 2. Stations 
worked. 3. Province/country worked. 4. Multiplier columns for each band 
(fill in multiplier only if it is a new country/province). 5. Transmitted control 
number. 6. Received control number. 7. Points. Logs must be postmarked no 
later than June 15, 1967 and have to be sent to Mr P. V. D. Berg, PAoVB, 
Contest-Manager VERON, Keizerstraat 54, Gouda, The Netherlands. Each log 
has to be accompanied by a signed statement that the participant has 
observed the contest rules as well as the regulations for amateur-radio in 
his/her country. In cases of dispute the decisions of the VERON-Contest- 
Committee are final. 


tion was the diner on the Saturday even¬ 
ing at the Presbyterian Boys’ Hostel. The 
attendance, including zone members, visi¬ 
tors and families was in excess of 40. 

During the proceedings of the evening, 
the toast to the W.I.A. was proposed by 
Bill Sinclair, VK2ZCV. The reply was by 
Pierce Healy, VK2APQ, Federal Councillor 
of the New South Wales Division, represent¬ 
ing the Divisional council. A welcome to 
the visitors was proposed by Noel Taylor, 
VK2ASQ, to which Tim Mills VK2ZTM, 
replied. Among the visitors was Lionel Todd, 
VK2LS, who was one of the first amateur 
radio operators in Tamworth. 

The guest speaker for the evening was 
Ray Carter, VK2HC, of Quirindi. Ray 
traced the history of amateur radio in the 
north-west and gave many interesting side¬ 
lights on the achievements made in the 
early days of radio communication even 
before the advent of broadcasting. 

The first amateur in the north-west was 
Ted Barlow, now VK2GQ, who in 1921 
operated by written permission prior to 
licence number 4 being issued in 1924. One 
of the achievements of that period was his 
contact in 1924 on 34 metres to the U.S.A. 
using the power of 2 watts. 


GET YOUR 
HAM LICENCE 

Classes for the year 1967 started 
on 14th February, 1967, to cover 
all phases of the Ham Licence. 

Late comers welcome. 

Correspondence Courses are 
available through the year. 

All inquiries to the Course 
Supervisor 

W.I.A. 14 Atcheson St., 
Crows Nest, N.S.W. 
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High Compliance tweeters High Compliance wide range speakers 


FT-502 

SPECIFICATIONS 
Size 50 mm (2 in.) 

♦Impedance 8 or 16 0 
Frequency Range; 2.000 — 20.000 c s 
Sensitivity 100 dB 
Power 30 W max . 8 W nom. 

Dimensions. 82 - 82 mm. 29mm depth 
Magnet Weight. 193 g (6 81 or). Ceramic 
Weight : 615 g (1V 8 lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 

FW-162 

SPECIFICATIONS 
Size : 160 mm (6 )A in ) 

‘Impedance: 8 or 16 Q 
Resonant Frequency (f 0 ) : 40~50cs 
Frequency Range: f„ - 2.000 cs 
Sensitivity : 97 dB 
Power . 30 W max., 10 W nom 
Dimensions. 166 x 166 mm 
81 6 mm depth 

Magnet Weight. 500 g (1/8 l bs )- Ceramic 
Weight : 1.660 g (3’V„ lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 



SPECIFICATIONS 
Size : 200 mm (8 in.) 

‘Impedance : 8 or 16 O 
Resonant Frequency (f 0 ) : 30 — 40 c/s 
Frequency Range: f„— 2,000c/'s 
Sensitivity : 98 dB 
Power: 45 W max., 15 W nom. 
Dimensions: 208x208 mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs), Ceramic 
Weight: 2.760 g (6j^ lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 


PW-65A 

Size : 160 mm (6 '4 in.) 

‘Impedance : 8 Q 

Resonant Frequency (f„): 70—100 c. s 
Frequency Range: f„— 15,000 c’s 
Sensitivity : 97 dB 
Power: 6W max.. 5W nom. 

Dimensions: 164.9^mm. 86.2mm depth 
Magnet Weight: 77 6 g (2.73 oz) 

Weight : 476 g (1,Y« lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 




‘at 400 c s; +at 3,000 c s 


FE-103 



Price $8.64. 
Plus Sales Tax 


$1.04. 

Size : 100 mm (4 in.) 

‘Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) : 65 — 95 c/s 
Frequency Range: f„-18,000 c/s 
Sensitivity : 96 dB 
Power: 5W max., 3W ncm. 

Dimensions: 105x 105 mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630 g (1% lbs) 



Size : 160 mm [6}i in.) 

‘Impedance : 8 or 16 Q 
Resonant Frequency (f„): 40—60 c/s 
Frequency Range: f„—20,000 c/s 
Sensitivity : 98 dB 
Power: 10 W max., 5 W nom. 

Dimensions: 166x 166 mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260 g (2% lbs) 


Coaxial speakers 


$4.98. 



Pric«s $23.88. 

Size. 200 mm (8 in.) Plus Sales Tax 
♦Impedance: 16 0 
Resonant. Frequency (f„) : 45 —75 c s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5W nom. 
Dimensions: 206 rimm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4% lbs) 



^ Price $21.60. 


Plus Sales Tax 
$4.50. 


Size : 200 mm (8 in.) 

‘Impedance: 16 0 
Resonant Frequency (f„) : 45 —75 c/s 
Frequency Range: f„—18,000 c/s 
Sensitivity : 101 dB 
Power: 10 W max., 5W nom. 
Dimensions: 206 (1mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g \A% lbs) 


2-way network 2 or 3-way network 


LC-100 

Price $6.60. 

Plus Sales Tax 
$1.38. 




Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 Q 
Attenuation : 6 dB/oct. 

Dimensions : 63.1 dmm, 69 mm height 
Weight: 280 g (9.88 oz) 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 Q 
Attenuation : 6 dB/oct. 

Dimensions: 83 H x200 Wx 134 mm D 
Weight: 1,430 g (3 }/ t lbs) 



FHT-1 


Price $22.20. 

Plus Sales Tax $4.63. 

tweeter 


FHT-1 PriC * $11.04. 

+ , . co Plus Sales Tax $2 

Tlmpedance: 16 Q 

Frequency Range: 2,500—16,000c/s 

Sensitivity: 100 dB 

Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight - 330 g (11.75 oz) 



ZEPHYR PRODUCTS PTY.LTD 


AGENT) 


70 BATESFORD ROAD, CMADSTONE, VICTORIA 
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)ther call signs mentioned as being active 
the 1920s were VK2HM; VK2CR; 
2 MO; VK2JQ; VK2KR; VK2JF; 
2KN; VK2KQ; VK2WT; VK2CH; 
2BH; VK2XQ; all of whom made worth- 
ile contribution to amateur radio. The 
ik of the late Sid Smith. VK2APS, in 
1955 floods, was also mentioned. 

Fay recalled that his first interest in 
ateur radio was in 1920; that he was 
nsed in 1926; on September 17 and 18, 
'.6. he worked F8GM: and in 1931 made 
first contact on 28MHz with VK3BQ. 
n concluding his talk, Ray referred to 
work of the Bush Fire Radio Organisa- 
l and to the work done by amateurs 
the area in maintaining the service. 

'he evening concluded with the judging 
home-constructed equipment. This cont- 
ition was won by David Mac-Naughton, 
2ZVW, for his 144MHz mobiieer trans¬ 
fer and receiver. 

)n Sunday, January 29, about 30 
ateurs and friends participated in the 
d day activities held at the hostel and 
zac Park. 

The results of the events were;— 
Tigh-Frequency Scramble; Pierce Healy 
VK2APQ. 

v'.H.F. Scramble: David MacNaughton, 
VK2ZVW. 

1st 144MHz hidden transmitter hunt: 
Gordon Heyes VK2BGH. 1st. 

David MacNaughton VK.2ZVW, 2nd. 
>nd 144MHz hidden transmitter hunt: 

David MacNaughton VK2ZVW, 1st. 
Gordon Heyes VK2BGH, 2nd. 

Both 144MHZ transmitter hunts for ped- 
rians were won by David MacNaughton, 
C2ZVW. 

7iMHz hidden transmitter hunt: 

Allan Lundy VK2ASI. 

Ladies Quiz: Jill Taylor, XYL VK2ASQ. 
Mens Quiz: Phil Irvine, VK2ZPI. 

Lucky numbers: Ladies—Patricia Skeers; 
ens—Noel Taylor, VK2ASQ. 

The presentation of prizes concluded 
! activities. Max Francis, VK2BMK, Zone 
ficer, thanked those who attended and 
Iped to make the convention a success 
d expressed gratitude to Bill Sinclair, 
C2ZCV and Noel Tavlor, VK2ACQ, for 
?anising the venue for the convention. 

? also expressed the appreciation of the 
ne members for literature and prizes 
mated by: Philips Electrical Pty. Ltd.; 
uliard-Aust. Pty. Ltd.; I.R.C.; A. and R. 
ansformers; Pye Pty. Ltd.; Lawrence and 
inson; Ducon; M.S.P.; S.T.C.; Anodeon; 
irchild Aust. Pty, Ltd.; A.W.V.; Corning 
ectronics; and Les Baber, VK2RJ. He 
*o thanked VK.2APQ for the demonstra- 
>n of the SBE-34 Single Side Band trans- 
eiver. 

Excellent publicity was given to the con- 
ntion by Television Station NEN-9; Radio 
ation 2TM; the A.B.C. and the “North- 
n Daily Leader.” 

All who attended agreed that the event 
3s a great success and a very good 
Ivertisement for amateur radio. 

CANBERRA RADIO SOCIETY 
At the recent Annual General Meeting 
the Canberra Radio Society the follow- 
g office bearers were elected for the year 
>67:— 

President: S. Grimsley, VK1VK. Address: 
ept. of Astronomy, Mt. Stromlo, A.C.T. 
hone:706511. 

Secretary: J. L. Weatherley, VK1QL. 
ddress: 25 Millen Street, Hughes, A.C.T. 
hone: 812892. 

Treasurer: J. A. Roberts, VK1ZAR. 
ddress: 51 McIntyre Place, Narrabundah, 
..C.T. 

Full details of the Society’s activities can 
e obtained from contacting the officers 
sted, or by writing to the Secretary, P.O. 
ox 1175, Canberra City. 

C.R.S. Annual Convention 
The Annual Convention of the Canberra 
.adio Society will take place during Friday, 
aturday, Sunday and Monday of the Easter 
/eekend, March 24 to 27 inclusive. 

The venue will be the new Griffin Centre 
i the Civic Centre of Canberra. This is a 
lodern air-conditioned building with all 
onveniences and plenty of parking space, 
hops and restaurants are close at hand 
long with the other amenities of the city. 


This year, technical visits are being ar¬ 
ranged to two space tracking stations; to 
Mt. Stromlo Observatory; to the National 
University Physics Dept.; and several new 
places. 

Competitions and contests have been 
arranged for everyone in the family with 
appropriate prizes. A picnic lunch at a 
different location to last year will be part 
of the program. 

On the Saturday night the Convention 
dinner will be the social highlight of the 
weekend and will be at the Hotel Canberra. 

Intending visitors are invited to write to: 
Easter Convention, Canberra Radio Society, 
P.O. Box 1173, Canberra City. They should 
indicate the type of accommodation re¬ 
quired and the price range acceptable. The 
society’s old dub rooms are available free 
of charge for those willing to “rough it.” 

Registration is the same as last year, $1; 
and the dinner will cost $3.25, payable on 
arrival. Make arrangements now and book 
accommodation for the family trip to 
Canberra. 

SOUTH AUSTRALIA 

It was recorded in the January issue of 
the South Australian division journal that 
the following amateurs have been chosen 
by the Postmaster-General’s Department to 
serve on the 1967 Amateur Advisory Com¬ 
mittee: 

G. A. Gormly VK5GG 

D. Scott VK5DS 

R. A. Murphy VK5ZDX 

B. J. Warman VK5BI (Country Observer) 

C. J. Ferguson VK5CJ (Country Observer) 

A. J. McDonald VK5ZMJ 

LASER BEAM 

From time to time, mention has been 
made in these notes of the progress being 
made in the field of communication by 
making use of the laser beam. The latest 
item of news of experiments in this field 
was gleaned from “International Elec¬ 
tronics,” October, 1966, and does not 
require any great imagination to indicate 
the possibilities of such a device. 


It is a laser that draws its power from 
sunlight focused on to the side of a tiny 
crystal rod, and has been successfully 
operated in the earth’s atmosphere. 

According to its inventor, Dr C. Gilbert 
Young, of American Optical Company, the 
device can be made small and lightweight, 
and is already powerful enough to be the 
basis of a practical communications system 
in outer space. 

Last year, during the sunny months from 
June to October (summer time in the nor¬ 
thern hemisphere), the sun-pumped laser 
was run several hours at a time. It pro¬ 
duced one Watt of power in its continuous, 
highly intense beam of invisible infra-red 
light. Improved versions of this prototype 
operating in space could produce visible 
light. 

A slender, inch-long rod made of “YAC»” 
(yttrium-aluminum-garnet crystal, in this 
case containing a small amount of neo¬ 
dymium), the laser need not carry its pump¬ 
ing supply with it, since it uses sunlight. 

The laser itself is connected to a tele¬ 
scope, or collector, which follows the pas¬ 
sage of the sun across the sky, traps its 
rays, focuses them, and delivers them to the 
surface of the crystal rod. In this way the 
sun replaces the conventional lamp and 
electrical apparatus that lasers normally rely 
unon for their initial energy transfer. As 
delivered to the laser, the focused sunlight 
is strong enough to make a piece of wood 
burst into flames. 

The beam that emerges from the laser, 
however, is even more intense, and far 
more useful. In addition to carrying mes¬ 
sages between spacecraft, it could be used 
as a very intense satellite beacon. Writing 
in the June, 1966, issue of “Applied Optics/’ 
a publication of the Optical Society of 
America, Dr Young reports that further 
development work should allow the entire 
laser system — collector, communications 
circuitry, and laser — to weigh only a few 
pounds and it could be contained in one 
cubic foot of volume. 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY STABILITY■ ACTIVITY OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7G. HC18U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobile Radio. 

Prices depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 




Established 36 Years 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEiO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL, 

BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) 
LTD., 894 Hay Street, 
PERTH. 

MESSRS. A. E. HAROLD 
PTY. LTD.. 123-125 
Charlotte Street, BRISBANE 


MESSRS. UNITED 
DISTRIBUTORS PTY/ 
LTD., 175 Phillip Street, 
SYDNEY. 


MESSRS. LAWRENCE & 
HANSON ELECTRICAL 
(VIC.) PTY. LTD., 

34 Brisbane Street, 
HOBART, and 
29 St. John Street, 
LAUNCESTON, 
TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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on Waikie Talkie sets 


The Australian Post Office is concerned at the number of unlicensed walkie- 
talkie sets in use in Australia. 

Users of these sets are breaking The Wireless Telegraphy Act. The penalty for 
using radio equipment for the transmission and reception of messages without 
a licence is imprisonment for six months, or a fine of up to $100. 

A number of low-powered, short-range mobile radio telephone units — com¬ 
monly known as either walkie-talkies, or handphones — have been imported 
and sold in Australia during the past twelve months. 

Many of them are technically inferior and cannot be licensed, because they 
do not meet the standards laid down under the Wireless Telegraphy Act and 
Regulations. 

Many are designed to operate on a frequency that causes interference, not 
only to essential services concerned with the safety of life and property, but 
also to the reception of normal radio and television broadcasting. 

People contemplating the purchase of radio telephone units should first check 
with the Radio Branch of the Post Office to ascertain whether licences would 
be granted to use the units for the purpose they have in mind. 

Importers should note that only radio telephone units which meet Australian 
Post Office approval may be licensed in this country. Claims by overseas 
manufacturers that licences are not necessary should be disregarded. 
Embarrassment to importers, retailers and purchasers will be avoided if lic¬ 
ensing eligibility for any of these units is ascertained before import orders are 
placed. 

Information on licences and equipment approvals can be obtained from the 
Radio Branch at Post Office Headquarters in any State. 


Australian Post Office 
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W.I.A. YOUn-jl RADIO SCHEME 

_ _ _• 


Camp Technology organised by the Inter School Christian 
Fellowship was again held at "The Grange," Mount Vic¬ 
toria, N.S.W. (in the Blue Mountains), from December 28 
until January 6, 1967. Forty-five budding electronic engi¬ 
neers and photographers enthusiastically participated in this 
year's program. 


Electronic courses at the camp included 
adio communication, industrial elec- 
ronics, computers, radio servicing, electronic 
nusic and tape recorders. A wide range of 
equipment was constructed during the camp, 
wo transistor reflex receivers, a small elec- 
ronic organ, motor speed control equip¬ 
ment, a solid state tape recorder and a 
model railway radio control receiver and 
ransmitter were but some of the projects 
completed. 

The Camp station, operating under their 
-all Sign VK2BCT, made many DX con- 
acts on 14MHz and proved to be the 
neans of giving the lads an interesting 
ntroduction to amateur radio by enabling 
hem to talk to amateurs all over the worlcf. 


in the first year, and 27 in the second. 
This year saw more than half of last year’s 
campers returning. Next year, alternative 
plans will be necessary to accommodate 
those attending, should applications con¬ 
tinue to grow at the same rate. 

The Camp organisers wish to thank all 
those who donated or loaned equipment. 
In particular, thanks goes to A.W.V., Ducon 
Condensers Pty. Ltd. and Master Instru¬ 
ments for their generous assistance, for 
without such assistance the camp would 
not be possible. 

FEDERAL CO-ORDINATOR’S TRIP 

Rex Black, VK2YA, Federal Co-ordinator 
and New South Wales Division supervisor 



1 l,A*P 
J IechMOCOCV 


Paul Zucker, aged 
15, of Glenhaven 
receives instruction 
from D.C.A. tech¬ 
nician Tom Mayne 
on the operation 
of the HF rig at 
Camp Technology. 
Paul is using a 
Swan 350 SSB 
transceiver. 


The equipment used was an SSB Swan 
350 transceiver and a three element beam 
constructed by Tom Mayne VK2AWM, 
mounted on top of a 45ft telescopic tower. 

Several 144MHz “sniffers” were also con¬ 
structed and a most amusing blindfold 
transmitter hunt was held one evening. 

Fourteen boys received instruction and 
sat for the Elementary and Junior Youth 
Radio Scheme examinations. Last year one 
of the boys gained the Overseas Telecom¬ 
munication Commission’s annual prize for 
the elementary examination. 

The photography group ran their usual 
basic program aimed at teaching develop¬ 
ing and printing. For the more advanced, 
scientific photography, negative retouching 
and some of the finer arts of enlarging, 
were included. Some 16mm movie film was 
shot, using the boys as talent and camera 
crew. This film will supplement the film 
made at the camp last year. 

Camp Technology aims to foster a basic 
understanding of the Christian faith and 
to develop the skills and interests of tech¬ 
nically minded boys. To this is added 
healthy outdoor physical activity, thus pro 
ducing a well balanced program during the 
period of the camp. 

This was the third Gamp Technology, 
and 60 applications were received, but only 
45 could be accepted due to lack of 
accommodation at the present site. The 
organisers say this represents a tremendous 
growth of interest, as only 14 boys attended 


of the Youth Radio Scheme, has gone on 
an extended trip overseas. Rex left Sydney 
at the beginning of February for England, 
where he expects to tour the Continent 
before returning via the United States. 

During his trip he hopes to study, first 
hand, schemes designed to encourage 
students to further their interests in elec¬ 
tronics. 

Details of such schemes, together with 
observations on Y.R.S. activities overseas ; 
are expected from Rex, and will be reported 
in these columns as they are received. 

BOY SCOUT BADGES 

The Boy Scout Association has approved 
the following: 

(a) That the Y.R.S. Elementary Radio 
certificate will be accepted as qualification 
for the Boy Scout Wirelessman badge. 

(b) That the Junior Radio certificate will 
be accepted as qualification for the Senior 
Scout Radio Mechanic badge. 

It is also understood that similar arrange¬ 
ments are nearing finalisation in regard to 
the Duke of Edinburgh Award. 

SOUTH AUSTRALIA 

Following an inquiry to the South Aus¬ 
tralian Division, the State co-ordinator has 
contacted authorities at Northfield and 
Adelaide hospitals and offered to form radio 
groups among paraplegic patients interested 
in amateur radio. 

Those interested in Y.R.S. activities should 
contact R. C. Guthberlet, 2 Claring Bould 
Road, Christies Beach, for full details. H 


HAM 


RADIO 

SUPPLIERS 

(Established 1947) 

5a Melville St., Hawthorn, Vie. 86-6465 
BULK DISPOSAL EQUIPMENT STORE 

8 Park St., Glenferrie, Viy. 81-1935 

SPECIAL OFFER 

WELL KNOWN MAKE 
POTENTIOMETERS (Carbon) 

UNSWITCHED SOOohm. 1 K. 2.5K. 5K, 

10K, 25K. 50K, 100K. 250K. 500K, 

1 Meg.. 2 Meg., “A” Lin. or “C” Log. 
ANY TYPE. 75c ea. or 3 for $2. 
UNSWITCHED TAPPED 500K Tap 40K, 1 
Meg. Tap 400K Log. 

85c or 3 for $2.25. 

GANGED POTENTIOMETERS. Log or Lin. 
50K, 100K, 250K, SOOK. 1 Meg.. 2 

Meg. ANY TYPE. $2.20 or 3 for $6. 
SWITCHED AND TAB TYPES AVAILABLE 
SOON. 

POLYPAK BARGAINS 

ALL NEW COMPONENTS, POPULAR 
TYPES. 

20 ASSORTED Mica, Paper, Polyester and 

Ceramic.$1.00 

35 ASSORTED Mica and Silver Mica Con¬ 
densers .$1.25 

50 RESISTORS i 4 . 1 watt Preferred 

Values.$1.00 

100 RESISTORS U, ’a, 1 watt. Preferred 
Values.$1.75 

THIS MONTHS SPECIALS 

14 Henry 60 Milllamp Filter Chokes $1.00 
TRANSISTOR TRANSFORMERS “E" 

Type 

DRIVER 3000ohm /1 330 C.t.$1.00 

OUTPUT 300ohmCT /1 5.$1.00 

OR Pr. $1.75 
JABEL 1 pole. 12 position Rotary Wafer 
Switch, 75c ea. or 3 for $2. 

SPEAKERS. 2U inch Diam. 8 ohm VC. 
$1.75. 

IF TRANSFORMERS. Miniature Transistor 
Radio Type 1st, 2nd. 3rd IF 85c each 
or Set of 3 $2.25. 

METALPAK PAPER 
CONDENSERS 

.002 Mfd. 1,000 volt, .02 Mfd. 400 volt. 
.1 Mfd. 350 volt. ALL 10c each or 10 
for 75c. 

.1 Mfd. 500 volt. 12c each or 10 for $1. 
.1 Mfd. 1,000 volt 15c each or 10 for 
$1.25. 

.5 Mfd. 1,000 volt 15c each or 10 for 
$1.25. 

2 Mfd. 200 volt P.M.G. Type Metal Cased 
Paper, 25c each or 10 for $2.00. 

ELECTROLYTIC 

CONDENSERS 

10 Mfd. 6 volt (sub-min), 25 Mfd.-6 volt 
(sub-min). 30 Mfd. 6 volt (SM). 100 

Mfd. 12 volt (SM), 50 Mfd. 200 volt 
(Pigtail). 500 Mfd. 12 volt (PT). 

ALL 25c each or 10 for $2.00. 

8 Mfd. 600 volt peak 50c. 

16 Mfd. 600 volt peak 65c. 

RECORDING TAPE 


WELL 

KNOWN MAKES. BRAND 

NEW 


GUARANTEED. 



MAIL TAPES 

ON 

3-INCH REELS 

150ft 

Acetate 

1.5 

Mil. 

6/ 

.60 

225ft 

Acetate 

1.0 

Mil. 

7/6 

.75 

300ft 

Tens. Mylar 

.5 

Mil. 

12/ 

$1.20 

500ft 

Tens. Mylar 

.48 Mil. 

16/ 

$1.60 


3’4-INCH 

REELS 


600ft 

Tens. Mylar 

.5 

Mil. 

17/6 

$1.75 


5-INCH REELS 



600ft 

Acetate 

1.5 

Mil. 

17/6 

$1.75 

900ft 

Acetate 

1.0 

Mil. 

19/6 

$1.95 

900ft 

Mylar 

1.0 

Mil. 

22/6 

$2.25 

1200ft 

Mylar 

.5 

Mil. 

32/6 

$3.25 

1 800ft 

Tens. Mylar 

.48 Mil. 

50/ 

$5.00 


5 3 4-INCH 

REELS 



850ft 

Acetate 

1.5 

Mil. 

19/6 

$1.95 

1200ft 

Mylar 

1.0 

Mil. 

35/ 

$3.50 

1800ft 

Mylar 

.5 

Mil. 

50/ 

$5.00 


7-INCH REELS 



1200ft 

Acetate 

1.5 

Mil. 

27/6 

$2.75 

1 200ft 

Mylar 

1.5 

Mil. 

32/6 

$3.25 

1800ft 

Acetate 

1.0 

Mil. 

35/ ' 

$3.50 

1 800ft 

Mylar 

1.0 

Mil. 

39/6 

$3.95 

2400ft 

Mylar 

.5 

Mil. 

50/ 

$5.00 

3000ft 

Tens. Mylar 

.48 Mil. 

75/ 

$7.50 

3600ft 

Tens. Mylar 

.48 Mil. 

90/ 

$9.00 


OTHER SIZES TO ORDER. 
POSTAGE 5c PACK IOC PER REEL. 

EMPTY TAPE REELS 

3- INCH, 2/6 25c. 3U-INCH 3/6 (35c). 

4- INCH, 3/6 (35C). 5-INCH 4/ (40c). SC¬ 
INCH. 5/6 (550. 7-INCH SI (50c). 

PLASTIC STORAGE CASES & EMPTY REEL 

5- INCH. 8/ (800. 7-INCH, 12/ ($1.20) 

OR WITHOUT REEL 

5-INCH, 5/ (50c). 7-INCH, 8/ (80c). 

TAPE ACCESSORIES 

LEADER TAPE. 100ft, WHITE 

RED or GREEN.12/ $1.20 

SPLICING TAPE. 100ft ’ 4 -in. 5/6 .55 

METALISED SWITCHING TAPE 

100ft REEL .12/ $1.20 

“BIB 1 ' PROFESSIONAL TAPE 
SPLICER. COMPLETE WITH 
INSTRUCTIONS.37/6 $3.75 
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8.S.R. 

4-TRACK DECK 
2-Track, 3-Speed. 

$35.50 £17/15/- 

4-Track, 3-Speed. Mono or Stereo 

$45.25 £22/12/6 

4-TRACK. 3-SPEED. 

3 HEADS. 

$49.50 £24/15/- 

BRADMATIC HEADS 
Latest Vfi-Track. HI FI. 

$9.50 £4/15/- pair 

4-TRACK or STEREO 

Record play back era.se 

$11.50 $5.50 



CT500 


220S 4000 O.P.V. 

D.C. Volts 3, 23. 123, 309, 13—. 
A.C. Volts 1§. SO, 2S0. 1000. 
Current: 250uA. 250 mA, 

Resistance: 0-10K, 0.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts, 6. 6, 30, 120, 600, 1200. 
3000. 6000. A.C. Volts, 6, 30, 120. 
600, 1200. D.C. Current, .06-0, 60, 
600mA. Resistance, 6K, 600K, 6mcg. 
60meg. D.B. minus 20 to plus 62. 
3 Ranges. Specially suitable for 

transistor use. $15.95 Post., 50c. 

C.T.500 20K.OPV 

D.C. Volts, 2.3, 10, 50. 250, 300, 
1000. A.C. Volts, 10, 50, 250, 500, 
1000. D.C. Current, .03, 5.50, 

500mA, Resistance. 12K, 120K, 

1.2 meg., 12meg. D.B. minus 20 to 
plus 62. 

$13.25 Post., 50c. 

KAMODEN 370N 

100 K. Ohm per volt. 

D.C. volts. lOOMv. 2.5V. 10V. 

100V. 250V. IKv. 5Kv. A.C. volts. 
2.5V. 10V. 25V. 100V. 250V. IKv. 
D.C. Current 10 Micro. 100 Micro. 
1 M.A. 10 M.A. 100 M.A. 1 Amp. 
10 Amp. Ohms. 5K. 50 K. 500 K. 
5 Meg. 50 Meg. D.B. —20 to +62. 

$28.75 

Post N.S.W., 75c; Interstate $1.50. 



P.T.34 100Q.QPV 


D.C. Volts, 0, 10, 50, 250, 500, 

1000. 

A.C. Volts, 0, 10. 50, 250, 500. 

1000. 

M.A. 1-100 500 RESISTANCE. 

$5.25 Post., 50c. 

200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 235, 500, 

2500. A.C. Volts, 10, 50. 100, 500, 
1000. D.C. Current, 50uA. 2.3, ! 

230mA. Resistance, 6K, 600K. 

Capacitance, 2 D.B. Ranges. 

$10.50 Pm*.. 30c. 

ALL PRICES NET, INC. S.-TAX. 


PANEL METERS 



1 mM. Scaled. S. Meter. Stereo 
Balance. Tuning. $2.50 

2" 3" 4" PLASTIC 
COVERED PANEL 
UNITS 

Latest P series V^iln Barrel 
50mraA, 200mmA. 1mA, 10 mA 
500mA, 1 Amp, 10 Amp, 15 V 

From $3.00 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 £5/15/- 

4 Station, Including Master 
$20.25 £10/2/6 



Now 

Telephone Amplifier 

Transistorised. 

$11.50 £5/15/- 


SPEAKERS 


3-8-15 OHMS 

6inch. $3.50 

8inch. S4.25 

12inch. $5.25 

Plus postage 50c each. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono. $11.30 

240V A.C. Stereo. $17.00 

Battery Mono. $19.50 

Battery Stereo. $21.50 

Battery Mono 45 r.p.ra. 

In Cabinet . $9.25 

Post., N.S.W., 75cj Interstate, $1.25. 


ELECTRIC GUITAR 

Pickup Units.$0.73 

Accordion Pickup Units . .. $8.75 

Harmonica Pickup Units . . $1.93 

Post., N.S.W. 40c; Interstate, 75c. 


4 CHANNEL 
MICROPHONE MIX¬ 
ER PRE AMPLIFIER 
$7.75 

Post., 50c. 


AMPLIFIERS 

Public Address Range 
240V-AC 



MINIATURE rjk. AMPLIFIER. 

If WATTS OUTPUT. 

Multi Match Ferguson O.P. traru« 
former Input tor crystal mike and 
pick-up with electronic mixing, P.P. 

EL.84 output. $39.50 

30 Watt. As abort EL34 

P.P. $53.30 

40 Watt. At above EL34 

P.P . .. .. $79.50 

60 Watt. As abort EL34 

P.P.$98.50 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/201n. As above. $63.50 

BATTERY-AC 

OPERATION 

6 valve 6v plus 240v-10 

watt .... $33.50 

7 valve 12v plus 240v-12 

watt . $59.75 

7 valve 12v plus 240v-25 

watt . $71.75 

^TRANSISTOR P.A. 

AMPLIFIER C.A.-512 

; w jj rrTZZ ' . ' u,. - ..! *— 

I * *03 ALL !.»3Ni!5*OR 

" ‘ Sms 


I2VDC Operation. 

Output 20 watts. 

Current consumption at max, output. 
2.2 amps. 

Input. High Imp. mlc. Alto 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-8-16 ohms. 

Freq. Response: 

200 cps—6000 cps. 
Dimensions: 2ln x 6V4In x 5‘Atn, 
Complete with Instruction book 
with circuit. All plugs. 

PRICE $57.50 


DYNAMIC 

MICROPHONES 





$5.50 


$9.75 


DM-391 Hl-Imp . $3.50 

DM-175 Hl-Imp. $4.75 

DMS-3 Hl-Imp. . 

DM-305, 600 ohms or 

Hl-Imp. Suitable stand 

mounting . 

DM-304 Dynamic Cardold. 

50 ohms or Hl-Imp. Suit¬ 
able stand mounting . . $15.75 

D.M. 307 HI-IMP.£7/10/- 

CM-10 Crystal Hl-Imp. Suit 

stand mount.$5.75 

DM-108 Cardold.£5/17/6 

DM-202 Flexible T Stand £3/17/6 

3 Section Floor Stands .. £3/12/6 
Post., N.S.W., 25c: Interstate, 35c. 


G.D.O. 

UNITS 

Lrader. 310. 4-Band. 2 Mm. to 
260 Meg. Nuvbtorised. 240 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

T.E. 18 Lafayette. 8 Bands. 360 
K.C. to 260 Megs. 240 V.A.C. 
operation. 

$39.50 

Post., N.S.W., 50ci Interstate, 73e. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 270 Me**. 

$34.75 


NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone 


8in. 

$7.00 

12in. 

$7.90 

5in . 

$4.50 

51n Tweeter . 

$3.73 

4ln Single Tweeter 

$2.75 

12in Heavy Duty 20 wait 

. . $15.50 


P.A. REFLEX HORNS 

WITH UNITS 

5 Watt 8 ohm . $14.50 

10 Watt 8 ohm . $26.50 

25 Watt, 16 ohm .$44.50 

35 Watt, 16 ohm .$62.50 

N.B.: As these are American ratings, 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

$21.50 £10/15/- 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 £13/15/- 

Post. N.S.W.. 31.231 IntcriUIt. 31.73 


Q 


STEREOPHONIC HI-FI 
HEADPHONES 

With paddud earpitett 
SPECIFICATION: 

Frequency Response: 23-17,008 cps. 

Nominal Power 1 watt. 

V.C. Imp. 8 ohms each channel. 

$7.75 £3/17/6 

Post., 50c. 


LEADER 

SWEEP & MARKER 
GENERATOR 
SMG 532 

TV ,nd F.M. 2 lo 27# Ml*,. 3.5 
Meg. Crystal for TV sound. Sweep 
width to 12 Megs. Model 531. 

$170.00 £85/-/- 

Post.. N.S.W. $1.50; Interstate. $2.30 
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PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull. S Watt per Channel. 
Bass and Treble boost and Cat. 

Wired and Tested. 

£38/10/- $77.00 


T.V. 

SIGNAL-BOOSTER 



mr<nrfnqij 

E3 

GUITAR 

AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker .. S33.55 £26/13/ 
14*Watt, 4 Inputs Bass and Treble 
Boost. 2 Twin 

Cone Speakers .. $63.00 £31/10/ 
17-Watt, Four-Channel. Bass and 
Treble Boost. Two 
Twin Cone Speakers $76.25 £3S/2/6 

35 WATT 

4-Channel. Bas sand Treble Boost. 
4 Twin Cone 

Speakers .. .. $109.05 £54/10/6 

Vibrato with foot control and 2 pre¬ 
set controls for frequency and in¬ 
tensity. $10.50 (£5/5/) extra on 

above models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
Included. 

$163.50 £81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$145.75 £72/17/6 

PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt.$79.75 

45 Watt .... ... $99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato If required, $10.30 extra. 


TAPE ECHO UNIT 

Suits any Guitar amp. 
without any alteration. 
JUST PLUG IN. 


240 V. operation. No change. To 
set. Simple connection. Extra gain 
on all channels. 

$9.75 

Post 50c. 


NEW RECORDING 
TAPE 

£ s 

3in Mylar LP 300ft .. 10 

51n Mylar LP 900ft .10 

Sin Mylar DP 1200ft ..13 

5y<ln Mylar LP 1200ft . 1 3 

5 a /4ln Mylar DP 1800ft . 1 17 
7in P.V.C. 1200ft .. .. 1 5 
7In Mylar LP 1800 . . .. 1 17 

7Jn Mylar DP 2400ft .. 2 10 

10V5in Mylar LP 3600ft .. 3 15 

Post 2/6 per Spool. 


P.A. SPEAKERS 

8 WATT 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$13.50 £6/15/ 

In Double Ended Flares. 
Duolateral Coverage. 

$14.50 £7/5/ 

Line Output Transformers 
to suit. 

$1.75 (17/6) extra. 

* P.A. SPEAKER 

l DRIVER UNITS 

0 American Rating. 30 Watts. 
Voice Coll 16 ohm. 

< $21.50 £10/15/ 

0 15 Watt Rating. 

‘ $15.75 £7/17/6 

“ REFLEX HORNS TO SUIT. 

$21.50 £10/15/ 


I WEEKEND - HOLIDAY - EVENING I 
I DEMONSTRATIONS AT C0LLAR0Y § 

1 PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 

iiiiiiiiiiiiitiiiiiiiiimiuiiiiiiiimiiiiiiiimiiiuiiiiiiiiiiiiuiiiiiiiiiiiiiimmiiiimimimiiimiiiiiiHitrc 



BATTERY 

CHARGER 



240 Volt A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 

STANDARD DE LUXE 


$139.50 



PLAYMASTER 106 
AND 107 


Feb. and March Elect. Aust. 

106 


WIRED AND TESTED. 

107 

WIRED AND 
TESTED. 


$88.75 

$79.00 


2 antp. 6V, 12V, TRC . . $11.50 

3 amp. 6V, 12V, TRC .. $12.25 

4 amp. S\, 12V, TRC . . $15.25 

5 amp. SV. 12V. $15.95 

Post. N.S.W. 75c. Interstate $1.25. 


3 amp. $16.73 

4 amp.$19.75 

6 amp. $21.75 

10 amp.$27.75 


Rail or Air Freight on. 


MULLARD 

MAGNAYOX 

BOOKSHELF ENCLOSURE 
Maple. Teak or Walnut 

Complete $26.00 

SUPER BOOKSHELF $ 40.50 

Post: N.S.W. 3/-, Interstate 10/-. 

PLAYMASTER 
BOOKSHELF UNITS 
6in Sin 12in 
$29.50 $33.50 $36.50 




REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

£2/17/6 $5.75 

Post. 3/6. 


ELEGA 

REVERB. SPEAKERS 

Automatic addition of reverberation 
to any existing amplifier. 

Handles 12 Watts. 

£12/15/- $25.50 


CO.AXIAL SPEAKERS 
C.S-30. 12" 

V.C. 16 ohm. Cross over 3,000 
cycle. Frequency range 30 to 
20,000 cycles. Rated 20 Watts. 

£13/19/6 $27.95 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 3,006 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 

£7/19/6 $15.95 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 
20 Watt* Power. 
Sensitivity 110 dbw. 
Weight mib. 

(£4/9/6) $8.95 


DISTRIBUTOR FOR 

DUAL GARRARD BSR 
GRAMO. UNITS 

GOODMAN 

SPEAKERS 

TRIO COMMUNICATIONS 
RECEIVERS, STEREO 
AMPLIFIERS AND TUNERS 

Full Range of Radio and TV 
Test Equipment. 

Multi Meters. 

Transistor. Power Supplies. 

Send For Brochure and 
Special Price List 
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RADIO CHASSIS 

• INSTRUMENT CASES 

• PRINTED AND 
ENGRAVED PANELS 

• SPECIAL 
METALWORK 


STEREO PUBLIC ADDRESS AMP. 

Chassis Cover & Printed Panel 

ELECTRONIC FLASH SUPPLY 

Case Only 

AUTOMATIC LAMP DIMMER 

Case & printed panel. 

21-2 S.S.B TRANSMITTER 

Case, Chassis & Engraved Panel 
(When drawings available) 

SQUARE-WAVE GENERATOR 1MHz 

Case, Chassis, Printed panel. 


All distributors carry the full range 


VICTORIA: 

A. H. NICHOLLS & CO., 

510 Bridge Road, 

Richmond. 

QUEENSLAND: 

D. IRVINE & CO., 
401 George Street, 
Brisbane. 


SOUTH AUSTRALIA: 
Gerard and Goodman 
Ltd., 

192 Rundle Street, 
Adelaide. 


WEST. AUSTRALIA: 
Pakbar Pty. Ltd., 
Guthrie Street, 
Osborne Park. 


TASMANIA: 
Homecrafts-Tasmania, 
199 Collins Street, 
Hobart. 


HEATING SYSTEMS PTY. ETD. 

24-32 O’Riordan Street, Alexandria, N.S.W. 


69-3764 


69-7616 


ANSWER MAN 

(Continued from p. 93) 

Thus, the switch function required fc 
a simple power point is double-poL 
single-throw or DPST. 

Frequently a switch function is r< 
quired to effect a simple changeove 
In a radiogram, for example, the inpi 
to the audio amplifier needs to t 
switched from the output of the radi 
detector to the pickup. 

In a mono radiogram this need ii 
volves only one basic circuit (single-pol 
but, since the switch has to close 
distinct circuit in each of its respecth 
positions, it qualifies for the descriptio 
“double-throw.” The function therefoi 
calls for a SPDT. 

In a stereo radiogram, with two di 
tinct audio channels to control, two pol< 
would be necessary and still, of coursi 
double-throw, involving therefore 
DPDT switch. 

In terms of the circuitry, a radic 
gram might actually require a switc 
section to positively silence the radi 
tuner, when reproducing from pickuj 
and this might necessitate using a DPD 
switch in a mono radiogram, with th 
second pole, for example, earthing tb 
output from the detector. 

While the abbreviation system is cap: 
ble of being extended, for ordinar 
radio parlance it is normally confine 
to single or double-pole, and single c 
double-throw. 

By association of ideas, the ten 
“throw” suggests a toggle or lever typ 
switch but the abbreviations are by n 
means so confined. They simply describ 
the switch in the electrical sense an 
are equally applicable to toggle, level 
slide, push or rotary actions and eve 
to relay contacts which, of course, pei 
form a switching function. I 


1967 FREMODYNE 

(Continued from p. 61) 

a simple folded dipole aerial cut an 
made according to the instructions i 
figure 2. This aerial consists of a piec 
of 300 ohm TV ribbon with both enc 
shorted and one lead cut in the centr 
to connect in another length of ribboi 
which acts as a feeder. The length : 
calculated by dividing the desired fr( 
quency in MHz into 5540. This givt 
the length of the dipole in inches. 

Having constructed your aerial an 
connected it to the appropriate termirn 
on the receiver you could now switc 
the unit on. Provided you have mad 
no mistakes and been careful with yon 
layout and construction around the Ri 
end of the unit, it should work and prc 
duce a fairly loud hissing sound as soo 
as it warms up. 

This hiss is a fairly good indicatio 
that the superregenerator is working an< 
has good sensitivity. Set the aerial o 
signal tuning capacitor about halfwa; 
meshed and turn the oscillator tunin; 
until a station is heard. If it is an AV 
station you can tune to the centre of th< 
carrier. Should it be an FM station (a 
with the sound on the TV channels) yoi 
will need to tune slightly off to one sid< 
for “slope” detection to occur. Having 
tuned the signal, you can peak urp the 
aerial circuit to give the clearest signal 
if necessary readjusting the oscillatoi 
slightly as you do so. E 
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Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


New Station on Cocos (Keeling) Island 


Details of a station not as yet listed in publications has been 
provided by one of our readers. It operates on Cocos (Keeling) 
Island, and provides a service for families and service per¬ 
sonnel living on this lonely outpost in the Indian Ocean. 


The station operates from Cocos (Keel¬ 
ing) Island with 100 watts on the broadcast 
band frequency of 1400KHz. The site of 
the station is on West Island, on which the 
airport community lives. The station is on 
the air from 10 a.m. to 10 p.m. local time, 
which is 0330-1530GMT. Isolated reports 
received from British personnel in Malaysia 
say that they have heard the station, which 
is run on a strictly voluntary basis by mem¬ 
bers of the community. All sorts of people 
have their own programs, even some of the 
older children. 

The station has a small studio and exten¬ 
sive tape and record library. Programs are 
received from the Australian Broadcasting 
Commission and from the South African 
Broadcasting Corporation. 

Radio Australia is relayed extensively 
during the morning and early afternoon, 
while the sporting service is carried from 
the A.B.C.’s Perth short-wave services on 
Saturdays. Mr B. M. Chester, VK6ZCS, 
kindly sent us this information so that our 
readers should know about an isolated radio 
station which is doing a great service for 
its community. 

The Cocos Islands are located in the In¬ 
dian Ocean about 580 miles south-west of 
Java and are administered by Australia. 
They are an important link in the Australia- 
South Africa air route. Local time is 
hours ahead of GMT. 

THE CHOICE OF FREQUENCY 

Listeners sometimes offer broadcasters 
ideas of new frequencies which they could 
put into use in order to put an interference- 
free signal into this area, and though 
stations welcome these suggestions it is not 
always practical to put them into use. This 
subject was discussed recently by Radio 
Nederlands, Hilversum, in a program which 
showed the various ways in which the allo¬ 
cation and operation of new frequencies are 
controlled, both at international level and 
by the technical possibilities of the station 
itself. 

Many listeners do not realise the factors 
the short-wave station has to take into 
account. Short-wave stations may change 
frequency any time they like, but, in prac¬ 
tice, and according to international agree¬ 
ment, changes are made only four times a 
year—on the first Sunday in March, May, 
September and November. 

The I.R.F.U. plan requires stations to 
submit to the office in Geneva tentative 
schedules they plan to use, so that some sort 
cf frequency allocation and picture of the 
channel usage can be drawn up, and stations 
may be asked to alter frequency so as to 
avoid possible severe interference before the 
plan goes into effect. 

Many stations do not want too many 
changes in frequencies used, because this 


tends to confuse the listener. Some stations 
consider they have more claim to particular 
frequencies because they have been using 
them longer. A station may consider that 
it is one of the most useful frequencies be¬ 
cause listeners have come to recognise it as 
a channel on which the station can be 
generally located. 

Other stations wish to use only a few of 
the more effective frequencies in order to 
make the location of their broadcasts easier 
for the listener. 

This results in less complicated frequency 
schedules, fewer troubles for the transmitter 
engineers, and simpler operation overall. 

However, seasonal changes cannot be 
avoided. Rise in sunspot count and changes 
in ionosphere conditions force stations to 
make frequency changes, and so the crowd¬ 
ing in the bands has forced many stations 
to adopt a wider variety of frequencies than 
they would normally use. 

The major reason why most stations are 
reluctant to change frequency is fear of loss 
of audience. They consider most people 
just will not take the trouble to search for 
a station if it does not appear on its listed 
channel, and these, mainly casual, listeners 
are not conversant with the many aspects 
of transmission which force a station to 
make a frequency move. 

As Radio Nederlands comments in the 
program mentioned above, information 
about clear frequencies noted is always con¬ 
sidered in the light of the many aspects 
concerning their use, so listeners should not 
be discouraged if stations do not adopt their 
proposals. 

SUNSPOT COUNT INCREASES 

The gradual increase in the sunspot count 
toward the maximum, which has been pre¬ 
dicted for April, 1968, has resulted in in¬ 
creasing use of the higher frequencies by 
short-wave broadcasters. In December, the 
average daily count was increased to 68, but 
on occasion it rose to 130. The predictions 
for the coming months are: March — 71, 
April — 74, May — 76, June — 79. 
These figures from the Zurich Observatory 
in Switzerland are broadcast each month by 
the Swiss Broadcasting Corporation in order 
to aid listeners to judge the increasing pos¬ 
sible use of the shorter wavelengths for 
short-wave transmissions. 

IRAN USING 11760KHz 

Radio Teheran, in Iran, using the new 
frequency of 11760KHz, is now giving the 
best reception yet for the 25M band chan¬ 
nel. During the past few months the station 
has been observed on 11735KHz, and this 
new channel gives the best reception. The 
station has a program in French at 1930 
GMT and has a 30-minute program in Eng¬ 
lish at 2000GMT. It usually verifies with 


a form letter sent by registered post, and 
also sends a copy of the book ‘Tran To¬ 
day.” 

The station has for some time been heard 
with the 1930 and 2000 transmissions on 
7085KHz also, but recently has been 
attempting to use 25 and 19M bands for 
the transmission at 2000GMT, and this fre¬ 
quency is now the best received in our area. 

SOFIA BEAMED TO AFRICA 

Radio Sofia, in Bulgaria, in its African 
service is providing fairly good reception 
at 1905GMT when it opens this transmis¬ 
sion on 15310KHz. The station, according 
to its sign-on announcement, is also using 
a frequency in the 25-metre band. The 
program is repeated at 2100GMT, when 
the 25- and 31-metre bands are used. The 
station opens with the usual identification 
signal and march theme and then news 
follows. Some interference from Radio 
Canada on 15320KHz is observed at times, 
but this is not usually severe. 

DELHI USING 15390KHz 

The General Service of All India Radio, 
from Delhi, has increased its transmitting 
times and now provides plenty of reception 
periods of this English language service 
One of the new services, at 1330-1500GMT, 
is now being received on the new channel 
of 15390KHz. 

The station’s program consists of news 
and commentary, Indian music and talks, 
and is beamed to South Asia as well as to 
its general audience overseas. The station 
is now verifying reception with a new QSL 
card, which is much more suitable for 
verification purposes, and lists the frequency, 
time of reception and date of reception. 

Another new channel used by Delhi is 
11740KHz, which is beamed to Europe and 
the United Kingdom and is heard with 
news at 2000GMT. A transmission at 
1945-2045 is on the air on 9915KHz, an¬ 
other relatively new frequency clear of the 
normal 31M band, and this also provides 
good reception. At 2200GMT, Delhi is 
heard in a further news bulletin in English. 
This transmission is beamed for early morn¬ 
ing reception in the Pacific, and is best 
received on 11905KHz. 

NEW ETLF CHANNELS 

Several new channels have been noted in 
the reception of ETLF at Addis Ababa 
Ethiopia, and the station has also been 
observed with two transmissions to India. 
The first transmission (which is also for 
reception in Ceylon, as it includes Tamil) 
opens at 1330GMT on 15410KHz and, 
after a world news bulletin and comment- 


LOCATION CHANGE FOR ARDXC 

The Australian Radio DX Club 
recently moved its headquarters from 
Sydney to Melbourne and the publica¬ 
tion “Australian DX News” is now pro¬ 
duced by the Victorian branch of the 
Australian Radio DX Club. 

The club, since its inception more 
than two years ago, has had its head¬ 
quarters in Sydney, and the editor of 
“DX News” was Robert Roani, who 
produced the first 25 issues. Due to 
pressure of work, Robert Roani has 
resigned, and the address of the club is 
that of Bob Padula, of 404 Mont Albert 
Road, Surrey Hills, Melbourne, E10, 
Victoria. Bob Padula is well known as 
the scriptwriter for the Radio Australia 
“DXers Calling” program, and he also 
has a weekly program, “The World At 
Your Fingertips,” on 3NE Wangaratta, 
Victoria. 1600KHz at 1245GMT each 
Sunday. 
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'The most up-to-date Automatic 
Reversing Stereo Tape Recorder 

AUTOMATIC REVERSE. Simple to use and entirely automatic. Both 
recording and playback. Operates by adhesive metal sensing strip. 
AUTOMATIC PROGRAMMING. Program switch provides for single, dual 
or repeat tape operation with automatic shut off. 

SIX HEADS. 2 erase, 2 record, 2 playback. Complete complement of first- 
class heads in each direction for professional recording with no compromise. 
Uses separate record amplifiers, monitor from tape. 

• 4 TRACK • 3 MOTORS • 6 HEADS • AUTOMATIC REVERSE 

• SOUND-ON-SOUND STEREO ECHO « SYNCHRONOUS MOTOR 


For further information, phone or write 

ROA OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation of America 

SYDNEY: 219 Elizabeth Street. 61-8541. MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884. ADELAIDE: 99 Currie Street. 51-7870. PERTH: 280 Stirling Street. 28-5057 

RCA 20X FPM a 
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try, proceeds with programs recorded in 
ndia in English and Tamil. 

The .other new transmission is on 
5315KHz and is noted at 1345GMT. The 
requency suffers some interference from 
/OA Tangier on the same channel. The 
tation carries exactly the same news at 
345GMT, as that heard on the 15410KHz 
jutlet, and the program after the English 
lews is followed at 1400GMT by news in 
-lindi. Both signals are beamed to India 
md provide good reception in the Pacific 
trea. 

Other frequencies heard from the ETLF 
nation include 15210KHz at 1600GMT, 
yhen the station has been heard in an Eng- 
ish broadcast. On another channel, 
5145KHz, the station has been heard with 
English identification. The station confirms 
Reception reports with a card. The address 
is Radio ETLF, The Voice of the Gospel, 
P.O. Box 654, Addis Ababa, Ethiopia. The 
station in its announcements refers only to 
:he metre band in which transmissions are 
being carried, but, in verifying, it specifies 
the frequency which has been confirmed. 

In a transmission from 1600-1710GMT, 
ETLF has provided good reception on 
6145KHz. The station has a feature at 
1655 and then, at 1700GMT, a newscast 
in English, closing at 1710GMT. Good 
sitrnals are noted on this frequency, with 
slight interference from a Russian home- 
service program. 

LOURENCO MARQUES 
USING 15295KHz 

The Portuguese service from Lourerico 
Marques beamed to Europe is providing 
fair reception in New Zealand. The station 
carries a program of classical music till 
sign-off at 1955GMT. The frequency of 
15295KHz suffers from weak interference 
from an unidentified Arabic station, but 
nevertheless the signal has fair readability. 
The closing announcement, and a four-note 
chime, precede the sign-off announcement 
in Portuguese. The station’s mailing 
address is P.O. Box 594, Lourenco Marques, 
Mozambique. Verification is by card. 

CANARY ISLANDS ON 15380KHz 

The new 19M band signals from Radio 
Nacional de Espana over the Canary Island 
relay station are being well received in New 
Zealand for the period 0230 to 0430GMT. 
The station is in parallel with 11800KHz 
and the signals are heard in Spanish with 
transmissions beamed to Latin America. The 
station is located at Teneriffe, in the Canary 
Islands. This relay station for Radio 
Nacional de Espana has been on the air 
for some years, and has been using only 
two frequencies, 11800 and 9660KHz, for 
its relays of the Madrid programs. The 
station has news on the hour in Spanish 
and broadcasts typical Latin American and 
English recordings. Sign off is at 0430 with 
the Spanish National Anthem, which is pre¬ 
ceded by the station identification as “Radio 
Nacional de Espana de Canarias.” 

PUBLICATION PREVIEW 

The 1967 edition of the WORLD RADIO 
AND TELEVISION HANDBOOK, pub¬ 
lished in Denmark, and the 21st edition of 
this annual publication, continues to provide 
the world’s listeners with the only authentic 
handbook on broadcasting stations of the 
world. The Handbook, completely revised 
and extended, contains much detailed infor¬ 
mation on the short-wave stations of the 
world (as well as those on medium wave) 
in the main section, which is arranged 
geographical^ It also includes a list of 
the stations by frequency. 

As a standard reference manual the 
Handbook is now regarded by the world’s 
listeners as the only complete, accurate pub¬ 
lication of its type. Published, as it is, with 
the complete co-operation of the world’s 
broadcasting authorities, it contains authen¬ 
tic and up-to-date material on verification 
policy and future plans of the listed stations, 
as well as addresses, schedules, frequencies 
and many other relevant details. 


NEW SCHEDULES OPERATING 

ROME SCHEDULE 

The latest schedule of Rome Radio shows that the transmissions which are 
effective until April are carried on several new channels in its world-wide 
services. The transmissions in English are: 

North America 0100-0120GMT 9630, 6010KHz 

Great Britain 2115-2135 7240, 6050 

Middle East 2020-2040 7275, 5990 

Japan 2205-2225 9710, 6010 

French to Canada 0120-0135 9630, 6010 

To France 1235-1255 9575, 7235 

North Africa 1455-1515 9630, 7235 

ENGLISH FROM KARACHI 

Radio Pakistan in Karachi has transmissions in English according to the 
following schedule: 

United Kingdom 1945-2030GMT 

South-East Asia 0030-0115 

General Service 0830-0845 

1335-1350 


East and South Africa 0345-0500 

Indonesia 0845-0930 

Burma 0945-1030 

India 1045-1145 

Afghanistan, Persia, 

Turkey, Iran 1600-1645 

Turkey 1845-1930 


9640, 7255KHz 
11885, 9645 
21590, 17950 
21590, 15100 
11875, 17950 
17745, 21590 
21590, 17960 
21590, 17950 
11875, 9645 

9645, 7275 
9645, 11672 


News bulletins are on the air at 0400, 0900, 1115, 1900 in the service which 
also include other languages in their respective transmissions. 


A brochure describing the Handbook in 
more detail is available free from Arthur 
Cushen, 212 Earn Street, Invercargill, New 
Zealand, and the Handbook is available 
from technical bookstores throughout Aus¬ 
tralia. 

RADIO PROPAGATION COURSE 

Radio Nederlands, Hilversum, Holland, is 
to commence a course on radio propaga¬ 
tion as part of its Thursday DX Juke Box 
program, and in this course short-wave 
listeners will learn about propagation con¬ 
ditions, reflection, sunspots and other allied 
subjects. 

The course will commence with the 
broadcast of DX Juke Box on Thursday, 
April 6. Reception is best in the transmis¬ 
sion to the Pacific 0730-0830GMT on 
11730 and 9715KHz, with the session com¬ 
mencing at 0740GMT. Knowledge of the 
propagation of signals will make the hobby 
more interesting, and the course, which is 
free to listeners, includes printed texts which 
will be mailed, post free, to those who 
enrol in the course, in case of poor recep¬ 
tion conditions. The course requires no 
technical knowledge. It will cover many 
aspects of radio propagation, how reception 
is affected by sunspot activity and atmo¬ 
spheric disturbances, and such subjects as 
ground and sky waves, ionospheric noise, 
absorption, fading, the sunspot cycle signals 
as related to noise and general propagation 
of radio signals. 

To enrol and receive the printed text and 
diagrams, readers should write to DX Juke 
Box, Radio Nederlands, P.O. Box 222, Hil¬ 
versum, Holland. 


CEYLON SCHEDULE 

The present transmission schedule of 
Radio Ceylon in Colombo is now as fol¬ 
lows: Commercial Service programs 
(Ceylon Services), English— 

0130-0300GMT 5020KHz 

0300-0330 6130 

0730-0930 6130 

1230-1730 4870 

All-Asian Service, in English— 

0130-0430 9670, 15230 

1230-1645 9670 

Overseas Service in English— 

0700-0815 15333 

South-East Asia in English— 

0915-1030 17830 

National Service, in English— 

1130-1730 5020 

0430-0730 6130 

1130-1730 5020 


qq 


WATCH 

FOR 

THIS 

BRAND! 



DEITRON 


CHANGE Or ADDRESS NOTICE 

PLEASE NOTE 
C^unnin&ht 


unninaham 
J D-n 


PTY. LTD. 


Melbourne Office 
Has Moved to 

608 COLLINS STREET, MELBOURNE 

P.O. Box 4533 PHone: 61-2464 

G.P.O. Melbourne Telegrams: •'CUNNIG" MELBOURNE 
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Tudor Radio 


L. E. CHAPMAN 


TV AERIALS 

Famous Make 
All types £1/15/ to £10 plus post. 

TV aerial lead in. 9d yard 

TV aerial chimney mount kits £1 15 0 
Wall stand-off brackets, pair 19 0 


ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 



Steel speaker baffle unit 6 x 9, 7 x 5 
speaker, 10/. 

Pack and post 1/6. 


Transistor speaker and drive transform¬ 
ers, large and midget type. ... 10 0 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts . 15/ each 

5,000 to 3 and 15 ohms .... 12/6 each 
Transistor speaker chokes .. 15/ each 
Here’s value in pots. 

Pots, single log and linear: 

3K. 7*K, 10K, W.W., 20K, 25K, 50K, 
100K, 200K, 250K, 500K, 1 Meg, 


2 Meg.5/ each 

1.5 Meg. Dual Concentric .. 10/ 

Pack and post 50c. 


Pots dual ganged 10K. 5/. 1 Meg. 12/6 

Pots concentric. 100K 4* 50K, 100K + 
2*K, 100K + 10K, 250K + 250K, 


juuiv juun.> i ivieg "p i ivicg.i 
1 Meg. + 500K. Various 

others.5/ each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available.. £4 each 

TV safety glass per sheet .... £1 15 0 

Garrard plug in stereo heads £2 0 0 

TV masks, 17, 21, 23in .... 15/ each 

Tuning condensers 2 and 3 
gang . 10 0 



' . ... ij. 

'itrxeuflhjLfUiL. 


STEREO AMPLIFIER 
KIT SETS 

TU 10, 3.5. watt per channel, £12. 

TU 11, 3.5 watt per channel has 

facilities for tape and microphone 
channels, £14. 

TU 12, 5 watt per channel, £13/10/-. 
TU 13 5 watt per channel with TU 11 

facilities, £16. 

Each kit set includes valves, speakers 
and f 11 components. 

Single stage amplifier kit set: 

5 watt per channel, £11. 

2 stage of I.F.T. tuner. £7/10/. 

Large dial BC SW, £11. 

Ideal to use with the above amplifiers. 


Transistor ear plugs, 3 for 10/. 

Tag strips, mixed types. Dozen, 6 /. 

Switches, oak 4 position, 4/ each. 
2 position, . 2/6 each. 


Knobs long shaft, push on. Dozen 12/. 
Knobs for concentric shaft. Dozen 12/. 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. 10/ bag plus 2/6 post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. £1/8/. 

Transistor speaker transformers, single 
ended, 5 watt, 15/. 

Dutch Philips 3 pin flexible jacks 4/ ea. 

STEREO RADIOGRAM CHASSIS. 
New well-known make. Complete work¬ 
ing order, no dial or speakers 
£11 (12 only). 


ZEPHYR —CRYSTAL MICROPHONE 



MSP line output transformer 90 deg., 
£ 2 / 10 /-. 


SPEAKERS 


MSP 20928 mod 12 PQ .... £6 15 0 

MSP 6 x 9 15 ohm. £2 15 0 

MSP 8in twin cone 15 ohm £2 15 0 

MSP 12in twin cone 15 ohm £3 15 0 

MSP 7 x 5, 3 and 15 ohm .. £1 15 0 

MSP 3* inch . £1 0 0 

Rola 5 x 4, 3 and 15 ohm ..£150 
Rola 4x3, 10, 15, 27 ohms £10 0 

Rola 5 B 3 ohms . £1 0 0 

Rola 8 x 4 15 ohm . £1 15 0 

6x9 single cone 15 ohm .. £1 15 0 

8 inch single cone 15 ohm £2 2 0 

3i inch 47 ohm .. £1 0 0 

6 x 4 33 ohm . £1 5 0 

2 x I, 15 ohm . £1 0 0 

5 x 3, 47 ohm. £1 0 0 

5 x 3, 27 ohm .. £1 0 0 

12P.G. M.S.P. 21622 20 watts £8 15 0 



English push-button on/off switches, 
7/6 each. Pack and post 1/. 


Mini cable, 4 strand shielded, lots of 


uses, including microphone cable, ex¬ 
tension speakers, etc. 1/ yard 

Radio knobs, push on . 5/ doz. 

Miniature valve sockets 7 and 9 pin 

1/ each 

Octal valve sockets . 1/ each 

Picture tubes, all sizes, new in cartons. 
£12/10/. With your dud. Bonded 
extra. 

Philips IFT’S 455KC .. .. 7/6 each 

Aerial and oscillator coils .. 5/ each 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer. 


PUBLIC ADDRESS 
SPEAKER HOUSING 



For 4, 5, or 6in speakers. £2, post 5/. 


HEAVY DUTY 3 CORE FLEX 
50yds. £1.5.0 

TV CHASSIS FAMOUS MAKE. 
New three parts complete. 
£10.0.0 

THREE WATT AMPLIFIERS, 
complete with speaker. 

NEW. £5.0.0 

TRANSISTOR RADIOGRAM 
CHASSIS, 

Complete except for aerial and speaker. 

£5.0.0 


2 amp fuses. £1 15 0 per 100. 

Special-12in speaker, 2 ohm Rola. 

£3, pack and post, 7/6. 

Transistor plastic outer case .. 5/ each 
Transistor carrying straps .... 2/ each 
Stereo pick-up arms, with Xtal.. £3 each. 
Metal rectifiers for battery and electric 
portables . 5/ each, post. 1/ 


Pilot lamp holders.3/ per doz. 

TV or cabinet castors.4 for 10/. 

100 Mixed Knobs including TV channel 
changers .£5 


240v AC Record Changers, stereo 
£10/15/, Mono £10. Pack and post, 
N.S.W. 15/, interstate £1/5/. 

Gramophone motor and pick-up, 240y 
AC £5/15/. Pack and post, N.S.W. 
10/. Interstate 15/. 

OA 70 diodes .4/ each. 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., £1 per 100. Pack and post, 2/6 

3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

. 2/ each, 12 for £1 

100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

. £1. Pack and post 2/6. 

50 4- 24, 350 vw 4- 100 mf 25vw, 7/6 ea. 

30, 30mf 300 vw 350vp.7/6 ea. 

Many others. Invaluable for service. 


SHEPHERD CASTORS .. £1 10 0 

set of 4. 

SMALL AMPLIFIER OR TUNER 
CHASSIS 15/ each. Pack and post 25c. 
ALPHA 200V AC i amp push-on 
switches 3/ each. Ideal for fridges. 

90 deg. PICTURE TUBE SOCKETS 
2/ each. 152 valve sockets 2/6 each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 

10/ each. Post and pack 6d. 


CLOCK RADIOS, LIMITED QUAN¬ 
TITY, famous make, £25 each. 



VALVES 


12AU7 .. 

12/6 

6CJ6 

... 15/ 

12AX7 . . 

12/6 

12BH7 

.. 12/6 

6SA7 

12/6 

6L18 

... 10/ 

6V4 

9/ 

ECL85 

.. 12/6 

6BU8 

12/6 

SP61 

... 10/ 

6M5 ... 

12/6 

UU9 . 

... 10/ 

6AN7 . .. 

12/6 

6BL8 

. . 15/ 

6N8 

12/6 

12BE6 

... 12/6 

6BM8 . . 

15/ 

6BD7 . 

. . . 12/6 

1S5 .... 

10/ 

6AU4 

.. 12/6 

1T4 

. 5/ 
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LASHES FROM EVERYWHERE 


vlBODIA, from the station operating in 
le capital, Phnom-Penh, which for some 
onths used 5960KHz is now reported to 
irry the home program on 4907KHz. 
he station, using the power of 15KW 
on the air from 2300 to 1700GMT. The 
ation also has a foreign service, on 
)90KHz which uses 50KW. This service 
in operation from 0515 to 0600GMT. 

DAPEST continues to be reported with 
ansmissions on 3995KHz with English at 
>30GMT. Reports from Europe state that 
e Hungarian Radio gives good reception 
i this channel, as well as 9833 and 
L05KHz. 

TOWARD ISLANDS has been noted by 
ob Padula of Melbourne as using 
1920KHZ from 2015 to 2130GMT. The 
ation also announces that transmissions 
e beamed to Jamaica on 15205KHz, 
hile 11920KHz is beamed to the United 
ingdom. The station confirms reception 
ports by card and letter. 


NOTES from readers should be sent 
ARTHUR CUSHEN, 212 Earn 
reet, Invercargill, N.Z. All times listed 
e Greenwich Mean Time, add eight 
)urs for Perth, 10 hours for Sydney 
id 12 hours for Wellington time. Fre- 
tencies are listed in Kilohertz. 



rERIA, from its Lagos station with the 
ogan, “The Voice of Nigeria,” is now 
perating its external service from 1300 
* 2200GMT on 7275, 9690 and 1190KHz 
rench is 1300-1400 and 1900-2100, Eng- 
sh 1500-1600 and 1700-1900, Hausa 
400-1500 and Arabic 1600-1700GMT. 

RWAY, on its 11M band frequency of 
5730KHz, has been observed at 
500GMT in a session in Norwegian. The 
ation at this time is using also 25900, 
1730, 15175KHz. Reception of this new 
lannel has also been reported at 1100 
rMT when transmissions begin, and this 
a much more reliable time for signals 
) be heard in the Pacific area. 

PENHAGEN in Denmark has retimed 
:s Latin American service, which is now 
n the air 1600-1645 in Danish and 
645-1715 in Spanish on 15165KHz. 

TO over Radio Baghdad is reported to 
e operating on 154000KHz from 1000 to 
200GMT in Arabic. The station opens 
t 1000 with the usual interval signal of 
mechanical nightingale call. 

NZANIA over Radio Tanzania at Dar-es- 
alaam, is using 9550KHz for its national 
rogram in Swahili at 0900 to 1100 daily 
xcept Sunday. The station now operates 
high-powered transmitter and is cur- 
mtly testing new frequencies. 

NZIBAR has been observed testing a 
lowerful transmitter on 6165KHz be- 
ween 1500 to 1600GMT by listeners in 
Europe, but other information on the re- 
ults of the station’s tests, is not available. 

)NGOLIA Radio Ulam Bator is now 
leard in English, Tue., Wed., Fri., Sat., 
350-1450GMT on 9543 and 11854. The 
ransmissions 2200-2300 Mon., Tues. and 
Yiurs., which have previously been re- 
>orted, remain unchanged. 

[EENLAND with transmissions from 
Jothab, has been reported from North 
America with good signal level at 
H0GM T when using P980KHz. The 
tation has been observed with news in 
Danish 0200-0241, while the balance of 
:he program is in Eskimo. Paul Oversen 
>f Alberta, Canada reports reception of 
he station throughout this transmission 
ime. 

OTED STATES Information Agency, 
•vhich operates the Voice of America, is 


reported to have under construction a 
new relay station in Northern Thailand, 
to be in full operation next year. Another 
relay base is to be built in Greece near 
the present Salonika relay known as 
VO A Thessaloniki. The .Bethany Ohio 
plant formerly operated in the past years 
oy Crossley Radio, is to have three 
250KW transmitters, while the Dixon and 
Delano plants in California are to be 
augmented by two 50KW and three 
250KW transmitters. 

LIBERIAN station ELWA at Monrovia, 
has been observed on the new frequencies 
in the 13 and 16M bands in Europe. The 
station has unidentified languages 1335- 
1630, and then has English 1630- 
1800GMT. The channels are 21535 and 
17760KHz. The program is beamed to 
Central Africa, while a further transmis¬ 
sion, is on 15155KHz. This is mainly in 
French, but in several other languages as 
well. The time of the transmission is 
1600 to 2100GMT. 

LEBANON over Radio Beirut has a trans¬ 
mission to Africa, on the air 1830- 
2030GMT, on 11940KHz but the fre¬ 
quency has varied considerably, sometimes 
as far as 11955KHz. This transmission 
is in English, Arabic and French, with 
the English session commencing at 
1830GMT. 

DAKAR, with transmissions from Senegal, 
is on the air in French for Europe from 
1730 to 1800GMT, and now uses 
11820KHz, replacing 9675KHz, reports 
the Swiss DX session. 

INDONESIA with its transmissions from 
Djakarta is on the air in English 0900- 
0930 on 11770KHz, 1100-1200 on 9865 
and 11770; 1430-1530 on 9865 and 11770; 
1900-2000 on 9865; 2330-0000 on 9865. 
The two transmissions beamed to the 
Pacific are on the air at 1100, beamed 
to Australia and New Zealand and at 
1900 beamed for morning listening in 
New Zealand. 


BROADCAST 
BAND NEWS 

INTERNATIONAL WATERS.—The re¬ 
cent British Government legislation known 
as the Marine Broadcasting offences Act 
has forced some of the British pirate radio 
stations off the air, when inside territorial 
waters, but the Parliament of the Island of 
Man have refused to accept the legislation 
and have asked for permission to boost the 
low-power land-based commercial radio 
known as Manx Radio, so as to provide 
national programs. At present Caroline 
North is anchored off Douglas in the Isle 
of Man, and seems protected by the stand 
of the Manx Parliament. 

Recent news of the activities of Radio 
Dolfijn, which was formerly Radio Eng¬ 
land, say that the station is now beaming 
programs to Holland, and is on the air in 
Dutch 0500-2300 GMT. Radio Essex is 
now known as BBMS (“Britain’s Better 
Music Station”). Radio Caroline has moved 
from 1520 to 1169KHz. Radio BBMS is 
now on 1349KHz, reports Roy Patrick of 
Derby, England. 

NEW ZEALAND.—As reported in these 
pages some months ago, the only station 
projected to be put into operation by the 
N.Z.B.C. was a repeater for the Northland 
area for the National program. This station 
is now in operation, with the callsign 1YX 
and is on 830KHz with 2000W. The station 
is broadcasting from the Whangarei area 
and carries into this area the 1YA Auck¬ 
land program 1800-1120GMT daily. The 
transmitter is located in the same building 
as that of the Northland commercial station 
1XN at Tikipunga. 



'k&nz&tL 

BR0NICA 


ELECTRONICS 
PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Vic. 
Tel. 42 3762 


VERSATILE NEW DAYLIGHT 
AND SCREEN PROJECTOR 

The new Hiruma Model H-303 slide projector 
may be used as a normal projector on a 
screen or wall or to project slides in daylight 
on its own built-in screen. Four lenses are 
provided . . the normal lens for 35 mm 

slides or strip film, a half-frame lens for 
slides and strip film, a microscopic enlarging 
lens (50 diameters) and the external projection 
lens. Change of lens equipment may be made 
in a few seconds. Other models also available. 
Ideal for home, school and 
church use. Model H-303 H|| 

(inc. Sales Tax) . 

Photographic equipment is stocked only at 
Head Office. 

Mail Orders Welcome! 


NEW ZENZA BRONICA CAMERAS 


The most famous 2i" square single lens reflex 
cameras in the world would be the Hassel- 
blad and the Zenza Bronica . . . but only 
the latter is fitted with the incomparable 
Nikkor lenses and features a focal plane 
shutter. Consequently supplemcnary lens 
equipment is much lower in price . . . the 
new Model S2 Bronica has a detachable film 
back to enable change of film type in a few 
seconds. Encel Electronics are Australian Zenza 
Bronica agents. Price of the S2 is only $299 
including sales tax. Ask for prices 
on the multitude of accessories 
and additional lens equipment ...... 


$299 


ELECTRONICS Australia, March, 7967 


149 



























































$23.75 (£11/17/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER £30/-/-) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polishec 
timber case with attractive gold metal front panel. By using heavy duty batteries it i: 
economical to operate and is ideal for portable use or that second set. Complete kit o 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED A" 
£2/10/- EXTRA. Post and packing N.S.W., $1.25 — Interstate. $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 


We hare purchased the resistor aad condenaer stock of manufacturers inclmltog S.T.C. and Stromberg-Carlson who have ceased the manu¬ 
facture of television and radio receivers and can offer the came at less than 25 per cent of list price. 

The resistors are mainly I.R.C. and Mo*ganite In values from 200 ohm. to 5 r.:cg. in Vi, 1 and 2 watt ratings and include some wire 


wound resistors. 

List price, S9.0Q per 100. Our priee, $2.09 per 100. Post and packing 25c extra. 

The condensers arc in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $11 per 100. Our price. $2.0* per 100. Post and packing. 35c extra. 

The potentiometers are all current, types and include switch pots, du al concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $2.30 per dozes. Post and packing, 25c extra. 

E&PE For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

rftCC valve Type 6U7G, 6X5GT or IT4. 


SPECIAL — OFFER 

Complete KIT for TRANSISTOR 6 PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W.. $1.00, Inter., $1.30. 



NEW ENGLISH MAZDA TRANSISTORS 

TYPE EQUIVALENT Ducon type SFT 123 equlv, OC74 . 73c ea. 

XA101 OC4S R.F. Translator. 55c Available in matched pair* a!.$1.50 pair 

XA502 DC44 Oac. Trawlslor. 75c *■. AUDIO OUTPUT 

XB103 OC75 AUDIO general purpose .. .. 75c Po*t and packing on transistor* 15c any quantity. 


A.W.A. 23" E.H.T. transformers and 23" 110 dag. daflaction yokes. Naw manufacturer's stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


807 $1.75 

SA7GT . 9S« 

1C7G . 30c 

1DSGT . 95c 

IK5G . 40e 

1K7C . 49c 

1M5G . 40e 

1P5G . 25c 

105G . 25c 

1T4 . 43c 


3Q4 . 

. 75c 

6H6G .. . . 

.... 35c 

4SJ7 . 

95a 

3S4 . 

. si.e* 

6K7G . 

. 45c 

6SN7GT . 

95e 

5V4G . 

. $1.09 

6K8G . 

. 6Se 

45» equiv. 4SK7. 

85e 

6B8 . 

.$1.00 

6Q7G squlv, 

4B6G $1.00 

6U7G . 

45c 

*CiG . 

. Sfte 

6SA7GT .. . 

. 9$e 

6X5GT . 

75e 

6F6 . 

. $1.00 

66117 . 

. 55c 

7C7 . 

35c 


Please add postage on all valves. 


12AT7 
1L5G 
12A6 
12SK7 
12SKI 
12SH7 
866 . . 

934 . 

935 . . 
EK32 


Si.no 
95c 
50c 
30 c 
50e 
5*t 
1.50 
25c 
25e 
6le 



NEW AMERICAN TV POWER BOOSTER UNIT 
AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru” 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 


$9.75 (£4/17/6) POST FRgg Full instructions supplied with each unit. 240 volt A.C, operation. 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
f _ _ , PHILiPS 4-SPEED 

\ , 6V BATTERY PLAYER 

) MONO $9.75 

gk., STEREO $11.75 

4ft Port and Packing. N.S.W.. 75c. 

Post and Packing, Inter., $1.25 Extra. 

□HEW 240V. ELECTRIC MOTORS i 

JMBjjk., 3300 R.P.M. can be sup- £ f 

Piled or PMtxri — L& 

^0 •i'S, 4-spe«d reduction mech- v 

'W . P’ »»*•»*«. Sixe JW* * 244 x 

CIK' *J« t * t! /6, including spindle. dnS 

$2J5 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt at 4 amp., $3.75. Post, N.S.W., 20c: 
Interstate, 20c. Transformer for above rectifier tapped for 6 to 12 volt, with 
circuit for charger, $4.75. Post, N.S.W., 75c: Interstate 51.00. 

As above, 6 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 35c; Interstate, 45c. 
Transformer for above, $3.75. Post, N.S.W., 35c; Interstate, 45c. 

NEW MINIATURE D. C. MOTORS 

Ideal for models, toys, etc., Wx 
to 3 volts, 6,000 r.p.m. 39c each, 
or $3.50 per doz. Post 10c. Post 
50c. 

NEW AMERICAN 

TWIN TELESCOPE TV AERIAL 

Extends to 36in each section 
can be used singly for car or 
portable . . $1.50 Post 20c. 


NEW 17 & 25 WATT P.A. AMPLIFIERS 


23 \VAI I . . 53J.75, £26/17/4 

17 WATT .. $43.75, £21/17/4 

Post Extra on 15 Walt 
NSW., 10/; Interstate, 15/. 

25 Watt by Rail or Air. 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two E F 86 low noise valves as microphone preamplifi£r°and C u7o EL34^valves 
Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if required at 20/ extra 
Inputs provided for microphone, pick-up and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 56,75 

Crystal Microphones for amplifier. 54.75 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 


67/6 

47/6 


15Q 
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^Vhen writing to us:— 

© Please give your name and 
full postal address, includ¬ 
ing the State . . . N.S.W. &<: 
» Write the above information 
clearly or, for preference,, 
print it in block letters. Your 
co-operation will facilitate 
delivery of replies by mail, 
where such are called for. 


SMALL RECEIVERS 

B. (Auckland, N.Z.) has a special interest 
in small receivers, including those de¬ 
signed to provide coverage in the VHF 
region. 

le receiver you built was probably the 
; remodyne,” which could give a very good 
count of itself, when operating as intend- 
. We are not keen to promote the simpler 
pes of super-regenerative receiver, because 
the interference they are likely to cause, 
aere is no such thing as a crystal set cir- 
iit which does away with the need for an 
;rial and earth. In very strong signal 
eas, any crystal set may pick up enough 
gnal to work, with a very short aerial, or 
;ing a ferrite rod tuning coil. But, outside 
, k ry strong signal areas, a crystal set needs 
t aerial and earth to pick up enough sig- 
al to be audible in the phones. 

SHORT-WAVE TUNER 

.L (Melbourne, Vic.) has some commercial 
stereo equipment and would like to in¬ 
clude a short-wave tuner in the set-up. 
He asks for the brand name of such a 
tuner and the aerial requirements for 
short-wave reception. 

here may be commercial tuners available 
/hioh would fulfil your particular require- 
lents but we are not able to suggest any 
•articular brand. A dual-band tuner was 
lescribed in the October and November, 65 
;sues and was titled “A New Playmaster 
rogram Source.” The unit described was a 
irec-valve tuner with tuning indicator and 
ined broadcast and a short-wave band of 
-18MHz. 

legarding your question of short-wave 
erial requirements; there was an article 
ublished on page 57 of the November, 63 
ssue titled ‘‘Twin Doublet For DX.” Copies 
tre available through the 20c Query Service. 

PLAYMASTER TAPE ADAPTOR 

LB. (Auckland, N.Z.) says he is very satis¬ 
fied with the magazine and plans to 
continue reading it in the future. He 
would like to know if we have pub¬ 
lished a circuit enabling an ordinary 
record player amplifier to be used with 
a tape deck. 

Thank you for the compliment 
regarding the magazine, R.B., and, yes, we 
lave published such a circuit. The Play- 
naster tape adaptor should meet your re¬ 
quirements. The circuit was published in 
:he January, 1961, issue. We must warn 
you, however, that all tape adaptors are 
fairly complex, and our design is no excep¬ 
tion. 

LANGUAGE LABORATORY 

J.S. (West Heidelberg, Vic.) makes a couple 
of suggestions for future articles in 
‘‘ELECTRONICS Australia,” including 
a language laboratory set-up for stu¬ 
dents interested in learning south-east 
Asian languages. 

This is the first time such a suggestion 
has been put to us and we are not close 
enough to the subject to know exactly what 
would be involved. Under what conditions 
would students get together, for example, 
and who would conduct the laboratory? 


Have you in mind an evening college type 
of set-up or a group of students who would 
somehow just manage to get together. Then 
there is the question of equipment. Pre¬ 
sumably you have in mind to assemble 
circuitry around one or more ordinary tape 
recorders. Our reaction is that this is an 
educational and organisational problem, as 
much as a technical one. In fact, we would 
have to treat it as such before we could 
come up with any kind of a technical 
answer. The chances of us so doing in 
the near future are rather slight—unless 
this catches the eye of a prospective con¬ 
tributor who already has worked out a 
practical scheme along these lines! 

In regard to television receivers, desiens 
appear to be influenced by the technical 
preferences of individual engineers in in¬ 
dividual factories and by commercial con¬ 
siderations, such as the price and availability 
of components for a particular production 
run. We can quite understand you being 
curious about differences in circuit practice 
but it would take a lot of work to get 
answers, which might turn out to be rather 
vague, anyway! The basic fact is that most 
of the alternative arrangements work well, 
and the reasons for individual designers pre¬ 
ferring one to the other are probably 
secondary. 

RADIO ON P.A. SYSTEM 
J.R. (Rose Bay, N.S.W.) wants to know 
why the connection of a length of 
coaxial cable to a school P.A. system 
brought in 2UW, without much sign 
of signal from other stations. 

As you suggest, that is a question approp¬ 
riate for ‘‘Answer Man.” We’ll deal with 
it as soon as possible. 

THE SAME JOULE? 

P.M. (Chadstone, Vic.) would like the 
Answer Man to answer some questions 
which puzzle him after reading the 
December article ‘‘Volts by the Mil¬ 
lion.’* Mainly he is puzzled by the ap¬ 
pearance of the joule as the unit of 
electrical energy, as according to his 
encyclopaedia the joule is the work 
done by a force of one Newton acting 
through a distance of one metre. He 
wonders what the connection is be¬ 
tween joules and watts. 


Your questions have been passed 
to the Answer Man as you request, P.M., 
and will be answered in his columns as 
soon as possible. To set your mind at rest 
for the interim, however, we can assure 
you that the joule used as the unit of 
electrical energy is the same as that used 
as the unit of mechanical energy! 

SERVICE CAREERS 

M.A.L. (Bandlana, Vic.) writes for a copy 
of the Basic Radio Course, and com¬ 
ments that it is likely that a lot of 
others at the Bandiana R.A.E.M.E. 
Training Centre will want copies of it. 
He goes on to suggest that we present 
an article on careers on radio, radar 
and electronics in the armed services. 
Many thanks for the order for 

the Basic Radio Course, which has been 
passed on to the appropriate department. 
Thanks also for your comments concerning 
it, which we hope prove to be true. In 
regard to the article on careers in the 
services, we suggest that this could best be 
written by someone in the services and 
familiar with the topic. If any budding 
writer would care to prepare and submit 
such an article, we would be happy to 
consider it; they had best get in touch 

with us before starting, however. 

ORGAN 

I. McL. (Liverpool, N.S.W.) says that the 
electronic organ described in our issues 
some years ago was too complicated 
and too costly to build. He would like 
us to describe something simpler, even 
one with “about eight or 16 notes on 
a keyboard with a couple of different 
tone switches.” 

As electronic organs go, the Stromberg/ 
Playmaster design was a quite simple unit, 
especially if built without the optional 
elaborations. An instrument capable of 
playing chords, but with only enough notes 
to serve one hand would be a rather un¬ 
practical device, particularly with only a 
couple of tone changes. Anything with as 
few as eight notes would be hopeless. Simple 
gadgets like this are more usually designed 
as “monophonic” or onc-note-at-a-time 
organs, but with a variety of tone changes, 
to be played with a piano. We will see what 
we can do. 


W 


iiscnomcs Australia" INFORMATION StkVIC f 

T O assist readers, ELECTRONICS Australia conducts a technical information service. 

Conditions governing this service ore set out below: — 

(1) Address letters to: Assistant Editor, ELECTRONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technico! information requiring o postal reply must be accom¬ 
panied by postal note or stomps to the value of $0-20 (2/-). Queries not accompanied by o fee will be 
answered in rotation on these poges. 

(3) For the $0-20 fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel. Where articles are not on file we can 
usually provide a photostat copy at $0-20 PER PAGE 

(4) The information service is aimed primarily at assisting readers in matters reloting directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from generol knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our proiects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each. Original photo¬ 
graphs of most projects are also availoble, from $0-50 for o 6in x Sin glossy print, postage $0-08 (9d). 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good ronge of back numbers is available. On issues up to 6 months old there is a 
surcharge of 5c (6d). On issues from 7 to 12 months old the surcharge is 10c (1/-). Over 12 months, it 
is 20c (2/-1. 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good ! 
working order. 240v operated, com- I 
plete with speaker and amplifier. 

£57-10 0 $115.00 

CIRCULAR SLIDE 
RULE 

3^4in diameter. Will do the 
snme work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 $1.25 each 

Post 10 cents 


REFLECTOR 

GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lVrin dlam. 
1 lens 1 ll/16in Focus, lViln 
diameter. 

1 Air-spaced Lens, lV»in diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 $1.85 

Post: N.S.W., 30c: Interstate, 40c. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

£11-10-0 $23.00 

« TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

AERIAL CAMERAS 

F.24 Mark IV 2.9 L e ns, stops 11, 
8, 3.6, 4, 2.9. 

With 31n x 8ln FI Dallmeyer 
Lenses complete with wooden case. 

£19-10-0 $39.00 

50c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 

SHIPS' CLOCKS 

(No bell). Smith’s 8-day, fully 
Jewelled. Original cost $124). 
Special 71n brass $23. lQViin Seth 
Thomas splnsh-proofed bakellte 

£15 $30 

Post N.S.W., 70c; Interstate, 93c. 

MINIATURE 
ELECTRIC MOTORS 

1 Vi to 3 volts DC, ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each 

(Post 7c> 


807 VALVES 

BRAND NEW IN CARTONS 

17/6 $1.75 ea. 


Post 4c 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal Vi 
mile). S7.00 per cofl. 

Post, N.S.W. 70ci Interstate $1.23. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Colls, $1.25 each. 


AWA OSCILLOSCOPE 

Calibrated with delay time base. 
Sin, 240 vac., perfect. 

£97-10-0 $195.00 


AMPLIFIER 

Subminknture 4-Traas!stor, Audio 
Push-Pull. 

£3-10-0 $7.00 Post 38c 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
■trong metal lacquered bate and 
frame. Height 18ln. Complete with 
lead. 

12/6 $1.25 

Post and packing, SI.00. 



DRAFTING 
MACHINE 

Genuine Snlii-Wlle, (Without 
Scale). 

£9/15/- $19.50 Poet $1.28 I 


P.M.G. Phone Jack and piuge, 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 

1.2 Volt fuly charged, 4in x 31n 
x lin 4 AH. 

10/- $1.00 each 

Post, N.S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, Sin 2 4in x 21n, 
$2.95. 

2.4 volt 10 AH, 6Jn x 2ViIn x 21n. 

$2.50. 

Post, N.S.W., 30c; Interstate, 40c. 

PERSPEX 

Slightly domed shape. 16!n x 
12in, $1.55. 2ft 6in x 18in tap¬ 
ering to 61n, $1.75. 2ft 6in x 2ft. 
$2.45. Domed approximately 3ft 
6lrt x 2ft, $5.58. 

50c cartage to rail. Freight payable 
at nearcat attended railway station. 



P.M.G.- TYPE KEY SWITCHES. 
45c each. Post, 15c, 


f VALVES 

i BRAND NEW 

| IN CARTONS. 

-i 

* Special 

discount for quantity ] 

! 807 

$1.75 

6AG5 

50c; 

I 6SN7GT 

95e 

X6IM 

$2.20 ; 

| 89 

$1.00 

CV850 

$1.50 ! 

> 12SA7 
! 6H6 

$1.25 

45c 

1H6G 

30c ! 

; 4i 

$1.25 

832 

S5.00 ! 

> 5U4G 

95e 

6FI3 

75c ! 

! 77 

$1.00 

6AK5 

$1.50 i 

! VR150-30 
) $1.00 

6X4 

6F8 

$ 1.00 ! 
75c ! 

; 5cpi 

$3.95 

6N7 

$ 1.00 ; 

! EF50 

35c 

12SK7 

50c; 

I 6U7 

75e 

VR1120 

50c ; 

; V 1103 

$1.00 

VR118 

75c j 

; VH 120 

75e 

VR65 

25c ; 

! lLA 

$1.00 

6R7GT 

50c ! 

; 5Y3 

$1.50 

VT4C 

75c ! 

I 6C4 

50c 

AU5 

$1.00 < 

! CV2184 

$2.25 

80 

91.25 \ 

! 2x2 

75c 

6AK5W 

$1.58 J 

, PLEASE ADD POSTAGE < 

; ON 

ALL 

ARTICLES. J 


30 Power Coated Lena, 
Brand new. 

£2-19-6 $5.95 

60 magnification with a 60mm 
coated objective lene. 

With Tripod. 

£17-10 $35.00 


As Illustrated. 

Postage, 95cj Interstate $1.20. 



TELESCOPES 

38 x 40 with Tripod 

£4-17-6 $9.75 


45 I 40 VARI-POWER 
WITH TRIPOD 

£7-19-6 $15.95 

Poet 70cj interstate, 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw., lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 59b including 100, 360, 
560, 750, 15K, 22K, 27K, 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 40c each, 50 assorted 
different values for only 

37/6 $3.75 

Post 15 cents 

GENUINE VARIACS 

0-115 V.A.C. 18 Amps, $29 each, 
or couple 2 together for 240 V.A.C. 

The two for $45 
Genuine American 
Zenith Variact 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to ran. Freight pay¬ 
able at nearest attended railway 
station. 

522 TRANSCEIVERS 

100 to 150 m/cs. 

£17-10-0 $35.00 

KLYSTRON MIXER/ DUPLEX 

units, 9375 megs, complete with 
crystals, $13, £6/10/ each. 

Post. N.S.W., 45c; Interstate, 50c. 

FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
speed gearbox. 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

£ 10 - 0-0 $ 20.00 

roet N.S.W., 70ct Interstate, 95c. 

BATTERY CHARGER KIT 

TOP grade. Imported from England. 
Complete assemble yourself with 
instructions. 

6 or 12 volts. IV 2 amp* without 
meter, $8.50 or £4/5/. 

IV 2 amps with meter, 

$10.50 (£5/5/). 

4 amp* with meter, 

$12.50 (£6/5/). 

Port. N.S.W., 70c; Interstate, 95c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100 yds. rolls, $3.00. 6 or 
more. 

£1-5-0 $2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. 

MICROMETERS 

Brand new Goodell-Pratt, 0 to lin, 
$7.50) Slocombe, lln-21n, $7.85i 
Starrett lin-2ln, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA . . 95c 

VIBRATORS, 6 volts, 7-pin, 75c 
each. 

UNISELECTORS. 4 BANK. $4 00 
INVERTERS, 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch . . 95c ea. 
Post, N.S.W., 25cj Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 6Ln.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$3.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts._ 

ASTRONOMICAL 

TELESCOPES 

3Vi” Reflector. 126 Magnification 
complete with 4X Finder and 
Equatorial Mount. 

£29-10-0 $59.00 

Post N.S.W. 70c, Interstate $1.20 


BINOCULARS 

PRISMATIC. Conted Lenses. 
Brand new. Complete with ease 

8 x 30.$19.5( 

7 x 50.$26.5( 

10 x 50.$27.5( 

12 x 50.S28.5C 

Post, N.S.W. 70cj Interstate, $1.2C 

SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY. 
General and Marine Use 
4 x 40 Genuine HANDLEY. 
Cost $60.00. Our Price, $6.50. 
7 x 40 GENUINE OTWAY 
ANGI E TELESCOPE. Cost $90. 

Our Price. .... $9.85 

15 x 40 variable Power Otway, 
$15.50. 

Freight payable at nearest 
attended railway station. 

PROJECTOR LAMPS 

BRAND NEW PHILIPS 
240 volts. 750 watts. Base down. 
£1-5-0 $2.50 Post 13 cents. 

4 DIGIT RELAY COUNTERS 

30-volt D.C., salt slot car. Lap 
counters, etc. 

$1.23. 12/6 each. 

Post 13c. 

RECORDING TAPES 

SCOTCH BRAND. 

EX-WOOMERA. 
SLIGHTLY USED. 
PERFECT ORDER. 

Ideal for professional quality 
audio recording. 

1200ft 71n reel Viln $2.73. Post 12c. 
600ft 51n reel Vrin $1.68. Poet 12c. 
200ft 3in reel Viln 65c. Post 10c. 

CRYSTAL CALIBRATOR 

With 500kc crystal up to 32 m/cs, 
used, good condition. £4/17/6 
(S9.75). New (£6/10/-) $13.00 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top gTade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording, 
Church and play recording etc., 
£43, $90._ 

SCOOP PURCHASE 

Gramo. Motors. New. Made In 
U.S.A. 4-speed. 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; Interstate. 40e. 

240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, including switches, »9 
new, $50. £25. 

LEAD ACID BATTERIES 

New 2 volt 1.3 amp. $1.73. 12 volt 
0.73 amp. $3.73. 

Post, N.S.W., 25c; Interstate, 30c. 

SPECIAL lucky dip valve offer. 
15 new valves in cartons foi 
only $2.00. We haven't got time 
to sort them, so you reap the 
benefit. Post, 30c. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, l/81n 
push movement. 

$1.25. Post, 10c. 

BATTERY CHARGER 

6 or 12-volt, IV 2 amp, without 
meter, $10.50, £5/3/. 

IV 2 amn wilh meter, 

$12.60, £6/6/- 
4 amp with meter, 

$14.50, £7/5/. 

Post. N.S.W., 70c; interstate, 95c. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

$3.85 pair. 

Post, 25c; Interstate, 48«. 


Deitch Bros, 

70 OXFORD STREET, SYDNEY 

SORRY, NO C.O.D. 
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'ansistor circuit desiqn 


X.NSISTOR CIRCUIT DESIGN AND 
ANALYSIS, by E. Wolfendale, B.Se. 
(Eng.). Published by Iliffe Books Ltd., 
London, 1966. Hard covers, 6in x 
8iin, 292pp., many circuits and dia¬ 
grams. Price in Australia $10.90. 

’his is the second of the two-volume set 
ch E. Wolfendale has written to super- 
2 his well-known “The Junction Transis- 
and its Applications.” The first of the 
/er volumes was the largely descriptive 
le Transistor: An Introduction to its 
plications,” which I reviewed in these 
jmns in the December 1963 issue, 
n general, this latest work consists of 
up-dated and somewhat extended treat- 
nt of the design and analysis material 
ered in the original book. And as such 
exhibits the same worthwhile features 
ich were noted with its predecessor — 
rity of writing, thoroughness of explana- 
n, and a commendable balance between 
.demic rigour and engineering expediency, 
t is intended for the engineer, the 
/sicist and the student, and as far as it 
;s 1 think it will be found quite useful 
members of all these groups. However 
vrite the qualification “as far as it goes” 
;ause I cannot help but think that, while 
: new work is considerably up-dated and 


extended relative to the original, it is 
nevertheless somewhat restricted by modern 
standards. 

The following brief examples may show 
what I mean. Although “complementary 
symmetry” and related techniques of using 
PNP and NPN transistors together in 
circuits are now well established, nowhere 
in this book do they receive as much as a 
mention. Similarly in the “Power 
Amplifiers” section there is no mention of 
the many fully-transformerless audio output 
configurations which have been developed 
in recent years, despite the tremendous 
popularity of these configurations. And in 
the realm of devices, there is no attempt 
to mention even briefly such well-established 
and highly useful examples as the uni¬ 
junction or F.E.T. 

In short the book seems a little disap¬ 
pointing judged from the point of view 
of the scope one might reasonably expect 
from a book of this type and level publish¬ 
ed in 1966. Yet as far as it does go, it 
should certainly prove worthwhile. 

Our copy was an unbound advance 
proof from the Technical Book and Maga¬ 
zine Company Pty. Ltd., of 289-299 Swans- 
ton Street, Melbourne C.I., from whom 
finished copies may be obtained. (J.R.) 


lectronic sensing devices 


.ECTRONIC SENSING DEVICES, by 
A. F. Giles, B.Sc. Published by George 
Newnes Ltd., London, 1966. Hard 
covers, tflin x 91in, 158pp., many 

diagrams. Price in Australia $7.00. 

In recent years the rapid application of 
tomatic control techniques to industrial 
ocesses and the wide extension of elec- 
mic measuring techniques to almost every 
Id of scientific investigation have been 
ade possible by, and have in turn been 
sponsible for, the development of a 
smendous variety of devices whose func- 
>n is to “sense” non-electronic states-of- 
fairs and deliver electronic signals corres- 
mding to them. It is with this rapidly- 
panding class of electronic sensing devices 
at the present volume is concerned. 

An experienced process control and 
strumentation engineer, author Giles is 
ell qualified to present such a work. His 
m has oeen to provide both a text for 
le technician, student and junior designer, 
id a reference volume for the engineer 
ready practising in the field. He seems to 
ave succeeded quite well in achieving both 
lese aims. 

In order to cope with the tremendous 
iriety of sensing devices the author has 
lassified them in two ways — in terms of 
perating principle and in terms of sensing 
jnction. Hence after an initial introduc- 
ary chapter there are five chapters dealing 
l turn with solid-state sensors, electrolytic 
ensors, gaseous ion sensors, capacitive 
ensors and magnetic induction sensors; 
/hile the two final chapters take the other 
iewpoint and consider first sensors-for- 
■hysical-quantities and then sensors-for- 
hemical-para meters. 

Although a large amount of information 
> given, it is presented in an orderly and 
asily followed manner. Explanations are 
lear and concise, and are well illustrated 
nth diagrams. Each chapter ends with a 
ist of references, while the rear of the 


book gives a list of the names and 
addresses of major British and American 
manufa ^turers. 

For those interested in the field, then, a 
book which can be highly recommended. 

Our copy came from the Australian 
wholesale distributors, Hicks Smith and 
Sons Pty. Ltd. However we understand that 
copies should be available immediately 
from all comprehensive bookstores. (J.R.) 

Elements of radio 

ELEMENTS OF RADIO, by Abraham 
Marcus and ’Willpam Marcus. Fifth 
Edition first published in Great Britain 
by George Allen & Unwin Ltd., 1966. 
Hard covers, 672pp., over 500 illustra¬ 
tions. Our review copy supplied by 
Technical Book and Magazine Co. Pty. 
Ltd. Price in Australia, $9.80, postage 
35c. 

This basic textbook has been designed 
for a one-year radio course for complete 
beginners in technical colleges. The book 
is written in the rather novel, but never¬ 
theless desirable, arrangement of going from 
the familiar to the unknown. Most books 
previously read by the reviewer at this level 
teach elementary electricity and electronics, 
followed by transmitters and receivers in 
that order. 

This book, however, starts with the 
familiar radio receiver which all students 
have met. Only in the second part of the 
book is there any depth of theory. Trans¬ 
mitters and the cathode ray tube are left 
until the very end of the book. 

The first part of the book is devoted 
entirely to the study of receivers. A very 
brief history of communications is followed 
by an introduction to wave motion. A simple 
radio receiver in block diagram form 
is used to develop the fundamental com¬ 
ponents of a receiving circuit — tuning, de¬ 


tection and sound reproduction. This leads 
to the simple crystal set. 

Following a similar pattern, the student 
is then taken to more complex circuitry, 
through the development of the TRF 
receiver to the superhet. At this point, he 
is taught the fundamentals of semiconduc¬ 
tor theory. Finally, ihe student meets three 
complete receivers which give an introduc¬ 
tion to modern circuit practice. 

The second part of the book is devoted 
to electrical and electronic theory. In the 
first part of the book mathematics 
is avoided, but in this latter part mathe¬ 
matics is regarded as an essential tool. 
Ifie level is such that first-year student 
technicians should have little trouble. This 
part of the book resembles the initial stages 
of any other typical elementary textbook, 
with the advantage that the students already 
have a grounding in the subject. 

This second part adequately covers the 
usual range of subjects, including atomic 
and electrical theory, magnetism, electromag¬ 
netic waves and aerials, amplifiers and oscil¬ 
lators using both valves and transistors. It 
also contains useful sections on measuring 
instruments and transmitters. This part con¬ 
cludes with a chapter on the cathode ray 
tube and its various applications. 

Over one hundred demonstrations are in¬ 
cluded as an essential part of the course 
to introduce and investigate the problems 
which the student will meet throughout the 
course. These experiments are well within 
the capabilities of the average technical col¬ 
lege. The book has a fairly short appendix 
which includes colour codes for resistors 
and capacitors. 



Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 


Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 


Post this coupon: 

I TO STOTT’S: Please send me, free and with- I 

I out obligation, full particulars of your i 

I Courses in Radio for Amateurs. > 

[ MR./MRS./MISS | 

| ADDRESS. | 

| .AGE. I 

I understand no representative will call. 

I RH367 I 
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SAVE; 90%K DIRECT DISPOSALS 



Famous American "Thompson” 
1000 g.p.h. Electric Pumps with 
Motor. Pump & motor only 
£5.15.-; housing 35/*; Foot valve 
15/6; Slider Rheostat 37/6; Spare 
neoprene seal 5/-. Pack, freight 
on pump & motor only 5/-. 
Sealed unit, corrosion and explo¬ 
sion proof. Electric motor 24/32v 
A.C./D.C. (perfect on 12v — 
draws only 5 amps. Shifts 1000 
g.p.h. @ 15 p.s.l.; 800 g.p.h. 
@ 6 ft. head. Cont. duty motor. 
Pump all liquids. If primed or 
with foot valve, will suck 20 
ft. and lift 20 ft. (less on 12v) 
On 24v lifts 40 ft. Impeller hous¬ 
ing (as illus.) has threaded inlet 
for 1" water pipe. Slider rheo¬ 
stat 7 " long accurate for output 
ofjpum^^J^OOO^Mi^^^^^ 


“NIFE” BATTERIES 

9/6 (95c) 

Pack, despatch & freight, 1/-. 

Brand new! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever, 4 A.H.,1.2 volts. 
Sizes 3}” x 2 \" x 1". Couple 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash equipment, etc. 


AIRCRAFT LINEAR 
ACTUATORS, 95/- 

Pack, Despatch and Freight, 5/- 

New, made by ''Plessey'' Eng¬ 
land. Have 24/32v. D.C. elec¬ 
tric motor. 3 types available: 
1J” stroke 250 lbs. push or 
pull 11" long. 2.3" stroke 
100 lbs. push or pull 1 1" 
long. 3" stroke 100 lbs. push 
or pull 11" long. Ideal for 
remote turning off of irriga- 
tion taps, etc. _ 

English 240 Volt 

ELECTRIC MOTORS 
26/6 ($2.65) 

These are finest quality Eng¬ 
lish manufacture. Fully ball¬ 
bearing — 3000 r.p.m.—shaft 
for drive. Are for cont. duty; 
beautifully made; brand new 
in carton. Original cost £4. 
5" 3-bladed plastic extractor 
fan; ideal for removing kit¬ 
chen, cooking fumes, etc., 
7/11 (79c). 


Type B2 Ref. No. 5U/4317 

24V. ENGLISH REPEATER 
MOTORS 37/6 ($3.75) 

Pack, despatch and freight 
5/-. Selsyn (synchro) to indi¬ 
cators and other mechanism. 
Sixe 4” x 4” x 3”. Shaft 
x 1”, work also on 12V. or 
32 volts. New in cartons, 

AIRCRAFT RADIATOR VANE 

GEARED MOTOR 159/6 

Freight 10/-Rotary Actuators 
Highest quality make with 
microswitches in ? attached 
box for 24V. A.C./D.C. use 
(perfect on 12V.),. 75 inch 
lbs. torque; 1^ r.p.m.; 

i amp. draw; *” shaft with 
removable 5" arm. Has 
mounting bracket and base'! 
Size 7 " x 4” x 5". Ideal for 
large shop display turntables, 
and turning antennaes 


■Famous English Automatic “Garrard” Record Changers 1 

Type 1000 Automatic, wired 
for stereo—latest 240v model, 
takes 10”, 12” records (or 

45's). Brand new in cartons. 
Complete with ”Acos” G.P. 
90-1 Sapphire styles. With 
"Acos” stereo 73-2A Sapphire 
cartridge extra $3.25. List 
price $33.90. Pack, freight 
15/- now only 

£9/15/- ($19.50) 


Magnificent "Cutler Hammer” I 



4 Transistor 3 Watt Output 

AUDIO AMPLIFIERS 
87/6 ($8.75) 

Fresh 1967 current produc¬ 
tion brand nisw in cartons 
with instructions. Specially 
designed to provide a com¬ 
plete and reliable basic unit 
for portable gramophones, 
radios, intercoms, tape record¬ 
ers, P.A. systems, etc. Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers. 
For use with 9v. transistor 
radio battery. Frequency re¬ 
sponse 150-10,000 c-s. A pair 
are ideal for stereo. Size 
only 3” x 2”. 


NEW ENGLISH 

12” SPEAKERS 

77/6 ($7.75) 

PACK, DESPATCH t FREIGHT, 3/- 

Terrific offer—highest quality 
12” loud speaker with built-in 
tweeter. Uses powerful Hi- 
Flux magnet for wide fre¬ 
quency range reproduction. 
Hi Fi and Stereo. Size is 12” 
x 5” deep. 2 types available, 
3 ohm and 15 ohm. Takes g 
watts easily. 



SENSATIONAL SCOOP! 

ELECTRIC PAINT SPRAYERS 
BRAND NEW £6.19.6 

FREIGHT FREE 

An amazing purchase brings to you these famous ENGLISH 
spraying outfits at the ridiculous price of £6.19.6 ($13.95) 
usually selling for £13, you save £6. Comprises complete 
modern, electric, spraying outfit complete with variable 
jet: adjustable by knurled knob, complete with container, 
flex and plug Easy to use and gives professional finishes 
on all paint jobs, enamels, insecticides. Built in 240v. A.C 
reciprocating motor gives 60 P.S.I. @ nozzle. Brand new in 
carton. Rush your order. 





Brand New! English 

BATTERY £|1f 
CHARGERS 

5? Charges 6V and 12V Batteries overnight • High 
5-amp. charge rate • 12 months written GUAR¬ 
ANTEE. 

Top quality! Top performance! A fantastic direct deal 
from top manufacturer in England. They are usually sold 
at £12/10/-. Finest quality English components; "Hammer- 
tone” steel case. Charges 6v. and 12v. batteries from 240v. 
A.C. mains. Complete with fuse, ammeter, long lead with 
alligator clip* for batteiV terminals and long flex with 3-pln 
plug. Has 3-position variable output charging rate low, 
medium and high. Units arc brand new in carton (guaran¬ 
tee packed in carton). Keeps batteries fully charged when 
trucks or cars stand idle. Prevents sulphation! Get yours 
now! Plenty of stocks for mail orders. The quality will 
amaze you. 


.TOGGLE 

SWITCHES 

7/6 (75c) 




(Post pack 1/-) 

4-pole 3-way (3-position) 
panel switches (centre off). 
Made for U.S. Govt, at a cost 
of 35/- ea. Luminous tip on 
switch. Solid silver contacts. 
Size IT" x 1-1" x 2" high. 
Handles 10 amps, at 12 or 
24/32 volts D.C. Ideal for 
panels, control boards, etc. 


ADMIRALTY PATTERN 

MICROPHONE & 
HEADPHONE SETS/ 

20 /- 

Pack, Despatch 
and Freight, 5/- 

Comprises double earphones 
and metal "Tannoy" micro¬ 
phone with "press-to-talk' 
switch. Beautifully made. 
Brand new. 6' lead. Ideal 
for transmitters, P.A. systems, 
"Tannoy" Mike separately 7/6. 
Post 3/-. Earphones separ¬ 
ately 12/6. Post 3/-. 



3000 P.S.I. 2 STAGE 
American "General Electric” 
Aircraft Compressors 
with Motor 
£29| ($59) Freight Free 

As in U.S.A.F. jets. Guaran¬ 
teed pressure to 3,000 P.S.I. 
1.5 c.f.m. Has built in 24/32 
volt D.C. continuous duty elec¬ 
tric motor—draws only 20 
amps. Unit is fully self-con¬ 
tained and only very slightly 
used. FULLY GUARANTEED 
FOR 3 MONTHS. 

Ideal for air-brush work, fill¬ 
ing air-oil shock struts, clean¬ 
ing and testing spark plugs 
plus 100's of other uses in¬ 
cluding aqualungs with proper 
fitters. 


AIRCRAFT HEAVY DUTY 
STARTER SOLENOIDS 
50/- ($5), freight free 

Brand new by Bendix U.S.A. 
Solid silver contacts. 50, 100, 
200, 300 amps for 12 or 24/32 
v. D.C. Used for starting all 
types of heavy D.C. electric 
motors; cars, trucks, boats, 
etc. 


Silicone Rectifiers 

Huge direct manufacturer's 
purchase! Fresh 1966 pro¬ 
duction by S.T.C. Type 
RS320—Rated 280 P.I.V. 

3 amp $1.50 

Type RS310—Rated 140 P.I.V. 
3 amp $1.25 

Type RTCDD Rated 800 P.I.V. 

1 amp . $1.65 

B.T.H. Germanium junction 
rectifiers G.J.7.M. P.I.V. 70 
1 amp 95c 

Amps of both can be increas¬ 
ed by 100% by using sheet 
tin cooling fin. 


MAIL QUmmt 36 HiS.es ST., VALLEY, BRISBANE, Q'LAND 

• GILT-EDGED MONEY BACK GUARANTEE ON ALL GOODS RETURNED UNUSED e WRITE FOR OUR FREE CATALOGUE - 
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This book will be very useful to teachers 
i technical colleges who are able to break 
way from a syllabus tied to an examination 
>r their first-year students. It will also be 
f value to students wishing to teach them- 
jlvcs, whether out of intere c t or for some 
xamination, and to High School students 
ho wish to study a little deeper than the 
ormal school syllabus permits. (J.H.) 

★ ★ ★ 

HE RADIO AMATEUR’S OPERATING 
MANUAL, by George Thurston. Pub¬ 
lished by The American Radio Relay 
League, Newington. Connecticut, 1966. 
Soft cover, 6Un x 9$in, 158pp.. many 
tables and illustration?. Australian re¬ 
tail orice SI.40, nUis 15c postage. 

This is the first edition of this Manual 
! nd it is written and illustrated in the pleas- 
nt and familiar style that we have come 
jo identify with most of the A.R.R.L. pub- 
ir «t ions. 

There are nine chapters, added to which 
re an Appendix and an Index. To give 
ome idea of the contents, here is a list of 
he chapters: 

1. Operating an Amateur Station. 

2. General Operating Practices. 

3. Message Handling. 

4. Nets and How They Operate. 

5. The Amateur Radio Public Ser¬ 
vice Corps. 

6. The National Traffic System. 

7. The Amateur Radio Emergency Corps. 

8. The Radio Amateur Civil Emergency 
Service. 

9. The American Radio Relay League. 
From this list, it will be seen that most 

:>f the contents of the Manual relate speci¬ 
fically to the United States. As such, this 
information is not of any great value to 
amateurs here in Australia. However, from 
the point of view of readers who wish to 
gain an insight into American operating 
practices, emergency services, message hand¬ 
ling, etc., it will make interesting reading. 

Most of the remaining contents of the 
Manual, which are of general interest, will 
he found in the A.R.R.L. Radio Amateur’s 
Handbook. With all this in mind, I can 
only say that this particular publication 
will only be of passing interest to the Aus¬ 
tralian amateur. 

Our review copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
289-299 Swanston Street, Melbourne, C.T. 
Vic. (I.L.P.). 


LITERATURE — In brief 

DUCON INDUTRIES LTD has a leaflet 
available entitled “New Plessey Professional 
Components,” which describes briefly five 
new products from the Plessey Group. 

Also obtainable from Ducon are the 
following: TB 2001 Minature Neon Indi¬ 
cator Lamps; TB 2002 Miniature Neon 
Indicator Lamps, high brightness types; TB 
200? British Post Office' No. 2 Lamps, 
switchboard lamps: TB 2004 Filamentary 
Indicator Lamps; TB 2006 Hivac Dry Reed 
Inserts: TB 2007 Encapsulated Neon Indi¬ 
cator Fitting—EN1 Range; TB 2009 The 
Design of Coils for use with Dry Reed 
Inserts. 

The following publications of the JFD 
Electronics Corporation can also be. ob¬ 
tained from Ducon: Catalog C-66 Precision 
Piston Trimmer and Tuning Capacitors: 
Catalog D-84 Delay Lines; Catalog Tl-73 
LC Tuners/Metalised Inductors/Tank Cir¬ 
cuits; Catalog STD-65 Standard Trimmer 
Capacitors; Bulletin MTLC-65-2 Modutrim 
Ceramic Capacitors; Bulletin VAM-65 Pre¬ 
cision Air Variable Capacitors: a booklet 
from JFD entitled “A Revolutionary Con¬ 
cept from JFD” describes a < range of 
modular tuners including an introduction 
to new tuner kits. 

Inquiries, on company letter head, should 
be addressed to Ducon Industries Ltd, Box 
2, P.O. Villawood, N.S.W. 


HEWLETT-PACKARD JOURNAL, Vol. 

18, No. 3, (November, 1966) features a main 
article entitled “A Simplified DC Differen¬ 
tial Voltmeter and Ratiometer for High- 
Precision Measurements.” This describes an 
easy-to-use DC differential voltmeter which 
measures DC voltages from 1 microvolt to 
1100 volts with a resolution of 0.2uV and 
high accuracy. It can also be used as a 
precision ratiometer to compare two DC 
voltages. 

Other articles in this issue are: “ADAC— 
An Automatic System for Measuring Hall 
Effect in Semiconductors,” which describes 
a system for the data acquisition and reduc¬ 
tion involved in detailed materials analysis; 
“A Study of Indium Arsenide Using ADAC 
Equipment,” which describes some of the 
results obtained from studying compounds 
using the ADAC system. 

Inquiries should be addressed to the 
agents of Hewlett-Packard in Australia, 
Sample Electronics (Vic.) Pty. Ltd., 9-11 
Cremorne Street, Richmond, Victoria. 

NEW DEVELOPMENTS, Issue No. B030 
(December, 1966), the new products bulletin 
of Jacoby, Mitchell and Co., has descriptions 
of the following items: Houston Omni¬ 
graphic Incremental Plotter series 6650; 
Shinkoh Combustion Engine Pressure Trans¬ 
ducer type MP, and Miniature Tunable 
Bandpass Filters series IT A: Kyoritsu Grid- 
Dip Meters K-126a/’B, and Kew-Snap “5” 
Snap-Around Volt/Ammeter; Sullivan Pre¬ 
cision Decade Capacitance Bridge 0.01 per 
cent model C3060, and Decade Inductance 


Bridge 0.1 per cent model R4000; Magnetic 
AB Spectrum Analyser model 211, and 
Noise Generator model 116; Wandel and 
Goltcrmann FZ-2 Electronic Counter and 
Rienzle DllE-6 Digital Printer as a com¬ 
bined system; Grundig Lightbeam Telephone 
type Lig 3; new Weinschel instruments; 
Unitek Pure Tungsten Capillary Tips; Alma 
Reed Relay Switches; Taylor Elapsed Time 
Meter; Zivy-Colvern Counting Knob Z1003: 
Sweeney Electrostatic Voltmeter 1170, and 
Static Meter SWE 1125. 

Also available is a leaflet describing the 
Sony Sony-O-Matic TC-800 Tape Record¬ 
er, and 4 Track Stereo Model TC-500A. 
Inquiries to Jacoby, Mitchell and Co. Pty. 
Ltd., 469-475 Kent Street, Sydney, N.S.W. 

NATIONAL BUREAU OF STAN¬ 
DARDS in the U.S.A. has advised publica¬ 
tion of the following Technical Notes: 

Research Crystal Growth and Charac¬ 
terisation at the National Bureau of Stan¬ 
dards June 1966, edited by Harry C. Allen, 
Jr. Technical Note 293, August, 1966, 20pp, 
U.S.A. price 25c. 

This report describes briefly the current 
state of the many projects at the National 
Bureau of Standards with partial support 
from the Advanced Research Projects 
Agency of the Department of Defence in 
the general field of studies involving crystal¬ 
line materials. These are progress reports 
and not finished studies. 

A Sensitive Recording NMR Ultrasonic 
Spectrometer, by Lawrence James. Technical 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing tor Radio & TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Lite — Landscape 
Caricature & Cartoons 
Oil i Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Homo Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account’cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales l Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 
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.AGE 


“l 


to INTERNATIONAL CORRESPONDENCE 

Depf-. 526 SCHOOLS. 

SYDNEY: 400 Pacific H’way, Crow’s Nest, Tele.: 43-2121. 
MELBOURNE: 234 Collins Street. Tele.: 43-7327. 

BRISBANE: Heindorff House, 171 Queen St., Brisbane. Tele.: 2-4125. 
ADELAIDE: T. & G. Building, King William St. Tele.: W-4I4Q, 
PERTH: C'wealth Sank Building, 55 William St. Tele.:21-7248. 

NEW ZEALAND: Wellington, 182 Wakefield St. Tele.: 53-109. 

Please send Free Book on .. 


..STATE ..Dept. 524 
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IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 


To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about T.T.I. Electronics 
Training, without obligation to me. 


Name 


Address 


Age Present occupation 

T.T.I.—The Industry-approved Technical Training Organisation 


Put yourself in this picture! With training through T.T.I .. you could 
qualify for a start in the Electronics Industry as a: 


® Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 
• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 

TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 


THIS IS A PRACTICAL 
PROGRAMME 


Electionicsl 
Technicians 


ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 


You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 


Note 344, September, 1966, 13pp., price : 
U.S.A. 20c. 

This describes instrumentation for aut< 
matically obtaining a continuous recordir 
of ultrasonic absorption lines. A transduc* 
mounted on a single crystal of the samp 
adds ultrasonic power to the crystal lattic 
The interaction of the ultrasonics with th 
nuclear spin system is recorded by using 
pulse NMR system in conjunction with 
boxcar integrator. This new technique it 
creases sensitivity and provides more easil 
interpretable results than earlier systems. 

Microchemical Analysis Section: Sun 
mary of Activities July, 1965 to June, 196e 
by John K. Taylor. Technical Note 4(X 
September, 1966, 79pp, price in U.S.A. 50c 

This report describes the scientific pro 
gram and research activities of the Micrc 
chemical Analysis Section of the N.B.S 
Analytical Chemistry Division during th 
12 months under review. 

The primary mission of the section is t« 
make contributions to the science ant 
technology of chemical analysis of smal 
samples. Its program includes fundamenta 
studies to improve precision, accuracy an< 
sensitivity of analytical methods, as well a 
the development of new and improve* 
methods of chemical analysis applicable t( 
wide areas of materials research. 

As a closely related activity, the sectioi 
provides analytical measurements of higl 
reliability to the various research program' 
of the N.B.S. and to the Standard Reference 
Materials program. 

These Technical Notes are available frorr 
the Superintendent of Documents, U.S 
Government Printing Office, Washington 
D.C., U.S.A. Remittances should be in U.S. 
exchange and should include an additional 
25 per cent of the publication price tc 
cover mailing costs. 


MINIWATT DIGEST, Vol. 6, No. 3 
(December, 1966) features a main article 
entitled “An Eddy-Current Coupling Em¬ 
ployed as a Variable-Speed Drive.” This 
article describes the theory and experimen¬ 
tation of eddy-current coupling using both 
heteropolar and homopolar coupling. The 
latter has a stationary exciting coil and is 
finding increasing application for low 
power transmission. It can be electronically 
controlled to give a constant speed or 
torque. 

Other articles are: “A High Performace 
Transistor Video Amplifier,” which describes 
a two-stage video amplifier using a BF184 
and a BF178 capable of delivermg a com¬ 
posite output signal up to 110V peak-to-peak 
with a bandwidth of approximately 4.5MHz; 
“Platrices,” which introduces a series of 
low-cost magnetic core plate matrices. 

“Miniwatt Digest” is available from the 
Miniwatt Electronics Division of Philips 
Electrical Pty. Ltd., 20 Herbert Street, Artar- 
mon, N.S.W., at an annual subscription of 
$3, or single copies are available, price 
50c. 


THE INSIDE STORY OF DRY BAT- 
TERIES, is published by Union Carbide 
Australia Ltd. as a guide for students. This 
booklet starts with the fundamental prin¬ 
ciples of electricity applied to dry batteries, 
and progresses to their characteristics, 
operation and construction. Finally, impor¬ 
tant developments are discussed which have 
resulted in improved and superior perform¬ 
ance from dry batteries. 

The booklet can be obtained free and 
post free from Union Carbide Australia 
Ltd., Consumer Products Division, 167 Kent 
Street, Sydney, N.S.W. 


STC COMPONENTS AND APPARA¬ 
TUS REVIEW, Vol. 3, No. 10, has descrip¬ 
tions of the following products: thermal 
delay switches; cable clamps; EMK29 
capacitor motor; cold cathode indicator 
tubes; miniature relays. Also enclosed with 
this issue is an application note on ITT 
EM400 series silicon power diodes. (Stan¬ 
dard Telephones and Cables Pty. Ltd., 
Moorebank Avenue, Liverpool, N.S.W.) 

(Continued on page 158) 
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CLASSIFIED ADVERTISING 

Advertisement* in these columns cost $0.60 per line. Each line contains the equivalent of five words each of 
nine letters. Minimum siie of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL 
ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the April 
issue must reach our office before March 7. Address your advertisement to the Advertising Manager, 
ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 


FOR SALE 


FOR SALE 


READER SERVICE 


ANSISTORS, new. 2N2077 $1.80, 2N301 60c. 
C72 40c. Rectifiers 600 volt 3 * amo. 3Sc. 
alves, 6883 $2.00. 813 $9.00, silicon diede 
jplacements for 5U4 $2.70, 5R4 $3.70, 866A 
7.35, 2 amp Variac cased with meter fuse, 
c.. $14.00. Neon lamps 5c. Cabinet, 17” x 
" x 5". of 19 drawers. 4 sizes, unbreakable 
slycarbonate plastic, most attractively finished 
colours. $9.90. Many other components. Send 
for catalogue. Industrial Electronics. Box 
26. North Sydney. 


CEIVER type F58. Tuning range 300 to 650 
Ic/s. 24 0 volt input. $37.00. Industrial Elec- 
•onlcs. Box 326. North Sydney. 


ECISION Soldering Irons. A.N.T.E.X.. $3.75 

nd $4.10. plus Sales Tax. Replaceable Bit and 
lement. Available in 6. 12. 28. and 50 volt. 

12, 15. 20 and 2S watt. Send SAE for 

Jtaloaue. Industrial Electronics, Box 326. North 
ydney. 


<0 P.U.. 12” £10. Mullard 5-20 Preamp. £16. 
oth perfect. Superb 3-speaker system in polished 
laple cabinets. All O.N.O. 77 Waratah St. 
th. Oaklelflh. 57-5935. Vic. 


DDEL ENGINEERS Bench Drill. Blue Prints, 
astlngs. Bolton, 72 King St. Sydney. Catalogue. 
5c. 


)MM. Receiver Trio JR-200, 7 valve, 4 band 
:.F. stage B.F.O.-A.N.L. MVC-AVC. Bandspread 
—as new condition c/w handbook $80. J. 
tell, 75-3809. Sydney. N.S.W. 

^ FAYETTE HE.80. RX with 2 metre conv.. 
180. Hal'lcrafters SX24 RX £25. Collins art 
3 TX. 80. 40. 20. complete £30. 5” HI B. 
IRO £12. La Fayette GDO £14. Megger £10. 
: °mmand TXS £ 6-£7. 7 Mc/s. Command TX 
md Q5ER RX mobl'e for 12 volt operation 
omplete £25. Command TX gangs and parts, 
kpply VK2DW, 38 Dargan St Yagoona. 
>44-4543. N.S.W. 


HA 5!n Lab. Oscilloscope, perfect condition, 
nstruction book. $170.00. Variac 0-260V. new, 
120.00. Ferguson PVD 111 power transformer, 
mused, $7.00. Call or write 103 Beresford 
toad. Pendle Hill. N.S.W. 


tANSMITTER. Geloso G222-TR six-band AM 
nodlfied final wtih 6DQ6A, as new, excellent, 
i50. Seven valve comms. receiver disposals vln- 
age ex R115S. Poor condition generally, but: 
vorks well. £15. Inspection, Sydney, Mr Fisher, 
17-7847 (business hours). 


ON-CORROSIVE SUPER FLUX. MAGNA 87 
Flux is a super strong flux fully equal In fluxing 
ability to strong acid fluxes. Yet it is com¬ 
pletely non-corrosive after heating. Non-hygro- 
scoplc and residue need not be removed. 
Extensively used In electronics as It Is the 
(World's finest non-corrosive flux. Use with any 
solder on alt metals except aluminium. Now 
you can eliminate costly poor connections. Much 
superior to resin fluxes. 16-ounce concentrate 
makes 3 pints when mixed with distilled water. 
$7.00 Including tax and postage. Enclose 
cheque for $7.00 to receive one (1) plastic 
16-ounce container of Magna 87 Concentrate. 
Magna Alloys and Research Pty. Ltd.. 21 May 
Street, St. Peters. New South Wales. 


’ECCA Mk. II stereo arm and head, brand new, 
never unpacked, $55. One set 4 printed boards 
Dinsdale transistor stereo wtlh 4 special pots, 
plus photostat of constructural article $10.00. 
(Wireless World, Jan.-Feb., 65) M. Webster. 2 
Cedar Court, Werribee. Vic. Werr. 432 
(711-432). 


IATIONAL stereo recorder RS773, three speed, 
special effects, microphones. £95. Grinceviclvs, 
901 Dandenong Rd.. SE5, Vic. 42-2371. 


>ACK issues In first-class condition. Wide World 
Magazines. 10c each; Walk-About Magazines. 
10c each: National Geographic Magazines 20c 
each: Popular Mechanics 10c each. 35 Merriwa 
St.. Katoomba, N.S.W. 


(HORT-WAVE RECEIVER KIT. Covers hams. SW 
stations, etc., etc. Freq. 3.5-12Mc/s. 3 transis¬ 
tors. Vero-board construction. 9V operation. Kit 
complete ir.c. Instructions. Ideal gift. Special 
price 89/6 ($8.95). Wired and tested 99/6 

($9.95). Kit-Sets Aust. Bex 176, P.O. Dee Why, 
N.S.W. 


SHORT-WAVE RECEIVER BOOSTER KIT. Enables 
distant stations to be received clearly. Stops 
fade. Power gain 28dB. Freq. 3.2-12Mc/s. Size 
2in long. I&in wide and IGin high. Output 
connected to receiver aerial socket. Price 45/ 
($4.50). Wired and tested $5.50. Kit-Sets Aust.. 
Box 176. P.O., Dee Why, N.S.W. 


AUTOMATIC ELECTRIC CAR RADIO AERIALS. 
New in Carton. Only $15. Post Free. Cash 
with order. G.P.O.. Box 5171. 


TRANSISTOR. .75W AMP. Ideal for use in rec. 
players, rec. output, intercom., etc., etc. Fully 
engineered, this amp. has Hi-Fi spec:— 9V 
total current 18mA. Freq. res. 100-1 8Kc/s-1 dB. 
Input Sens. 100mV, 15ohm speaker. Size 2in bv 
2in. Guaranteed. 49/6 ($4.95). Kit-Sets Aust.. 
Box 176 P.O.. Dee Why. N.S.W. 


FOUR each 6J5, 6SQ7; 3 each 6SK7. 25Z6GT; 
2 each 6L6G. 6D6. 76 6K GT, 2SL6GT: 11 

6SG7: 5 6SJ7: 1 89Y and RCP Mod 480 

multitester, $30 the lot. Coopers Roadhouse. 
Ceduna. Sth. Aust. 


TRANSMITTING valves—4E27. brand new. $2 
ea. plus 25c postage. A.K. Radio TV Services. 
18 Wray Ave., Freemantle. W.A. 


CUSTOM Built Transformers: Power, audio, etc. 
Single or quantity production. Amplifiers. P.A. 
systems, battery chargers. Rectifiers, electric 
motors, transistor radios. General engineering, 
fitting and turning, sheet metal work. etc. 
Parkinson Transformers. P.O. Box 523, South 
Brisbane. Phone Beenleigh 33. Q!d. 


TV PICTURE TUBES: 

1-year warranty $10: 2-year warranty $12. 
Plus old tube. These are Trade Prices. 

All types except bonded and 27in. All duds 
must be under vacuum and scratch free. When 
ordering by mall, add freight, also available from 
Western Suburbs Radio. 1120 Oxley Rd., Oxley. 
Brisbane, at slightly higher prices. Sure Brite 
Picture Tubes. 22a Victoria Street, Lewisham, 
Sydney. N.S.W. Phone 56-6363. 


AUTOMATIC ELECTRIC CAR RADIO AERIALS. 
New in Carton. Only $15. Post Free. Cash 
with order. G.P.O.. Box 5171. 


UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate in perfection. Sound 
operated relays, built-in 2-channel mixer, auto 
slide projection 4 heads, 4 tracks. 4-speed A 
and 8 monitors, reverb., echo, stereo, mono. 
Freq. range to 20Kc/s. plus or minus 3dB: Dy¬ 
namic range is 60dB. Wow and flutter less 
than 15 per cent. Charnel sep. 50dB. V.U. 
meters, auto, rewind, clutches for tape protec¬ 
tion, sound on sound, gold relay contacts, auto, 
torque controls, remote control, rewind, play¬ 
back, recording stop and start, disconnectable 
auto, recording level control, battery and AC 
operation, etc., etc. German made, light and 

compact. You will never see more features or 
quality for your money. Push-button control. A 
dream to ODerate and own. Prices from £145 
to £250/10/. N.S.W. Distributors: Tomlin's 
Radio. 528 Liverpool Road. South Strathfield. 
642-4215. Country and trade inquiries welcome. 


SELL all back Issues "ELECTRONICS Aust.” 
in Stock all times. 1939-56 copies 30c: 57-63, 
40c: 1964 to date. 50c. Post incl. T. WEIR. 
56 O'Connor Street. Haberfield, Sydney. 71-2569 
Wanted to buy copies. 


WANTED 


PARLOPHO.NE. PMCO.1143. Scottish festivals, 
good cond it ion. Box 1 96. Rockhampton. Old. 

MANUAL for AR8 Receiver, Laurie, 25 Simla 
Ave., Geebung, Qld. 


READER SERVICE 


PRE-RECORDED TAPE LIBRARY. Tape recorder 
owners! Join the Australian Tape Recording 
Society and have access to over 1500 top-quality 
tapes at 60c hire. Bi-monthly magazine, new 
tapes, tape and equipment discounts. Send 4c 
S.A.E. to ATRS, Box 9. P.O. Crow's Nest. 
N.S.W. 


IF you are Interested In tape recording you 
might be Interested In world tapes for educa¬ 
tion and have tape friends overseas. Write Mr 
Frank Pitt, 51 Blrdwood Street, Box Hill. 
Victoria. 


MICROGROOVE discs from your tapes. Also tape 
copying service. Highest quality discs at all 
speeds. Prompt service. Moderate charges. 
Country and Interstate Inquiries welcomed. 
Vltatone Recording Studios. Box 18, Post Office. 
Lane Cove. N.S.W. Phone (Sydney) 42-6154. 


TRANSFORMERS wound output or mains and 
specials to order. Paris Radio Electronics. 7a 
Burton St.. Darlinghurst. N.S.W. 31-3273. 


LEARN Radio. TV, Electronics, $7 complete. 
Popular Science School of Electronics. 74 Dee 
Why Pde., Dee Why, Sydney. N.S.W. 


PLANS. Instructions. Full value. For Solar H.W.S.. 
potter's wheel, buzzed saw combination. 75c ea. 
Post free. Box 43 G.P.O.. Wembley, W.A. 


MICROGROOVE Discs from your tapes: also tape 
copying service. Highest quality discs at all 
speeds. Prompt Service. Moderate charges. 
Country and Interstate Inquiries welcomed. 
Vltatone Recording Studios, P.O. Box 18 Lane 
Cove. N.S.W. Phone 42-6154. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
initial Information on the superb Schober 
(U.S.A.) bui!d-it-yourself kits. No stamps 
required. The Electronic Organ Co., 1.24 Living¬ 
stone Avenue, Pymble, N.S.W. (Mail only.) 


TAPE to disc service. Take advantage of W. and 
G. Records' professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co.. 185a Beckett Street, 
Melbourne. Tel. 329-7255. 


REPAIRS to receivers, transmitters. Construction, 
testing. TV alignments, Xtal convs., any fre¬ 
quency.. $48 plus tax. Eccleston Electronics, 
145a Cotham Road, Kew, Vic. 80-3777. 


MULTIMETER Repairs. All types, one week ser¬ 
vice. Test certificates supplied with each meter. 
Pick-up and delivery avail, in metrop. area. 
Metropolitan Meter Service. 5 Colwe.l Street, 
Klngsgrove, N.S.W. 50-7351. 


POSITIONS VACANT 


TV TECHNICIANS: 

Young men required to train as TV Technicians 
for Australia’s largest privately owned TV and 
Radio manufacturers and retailer. Enjoy an 
excellent salary and the many benefits that a 
rapidly expanding organisation can offer you. 
We are looking for young men In the age 
group 18-22 years preferably those who have 
completed an approved radio course or would 
accept a genuine enthusiast In this field. 

Apply in person: Service Manager, 
Consolidated Appliances. 

117 Parramatta Rd, 

AUBURN. N.S.W. 


TELEVISION TECHNICIANS FOR NEW ZEA- 
LAND.—TISCO (N.Z.) LTD., New Zealand's 
largest TV Service Company, require top-grade 
TV technicians for many of their 36 Branches 
throughout New Zealand. 

Basic wages $53.75 per week, plus fringe 
benefits. All overtime after 5.30 p.m., Monday 
to Friday, and all day Saturday paid at penalty 
rates. No Sunday work. 

Air fares for technicians and dependants paid 
in full. 

For further details, write in confidence, en¬ 
closing copy of references to: 

The General Manager, 

TELEVISION INSTALLATION A SERVICE 
CO. L— 

Private 

Auckland. NEW 


Bag. 

ZEALAND. 


FINAL STOCK OF 
CIRCUIT BOARDS 
FROM A.E.! 



Computer Circuit Boards, our very last 
stock, 20c per transistor, $15 per 
hundred transistors. All diodes, con¬ 
densers, resistors, transformers, pots, 
etc., free. On the average half of 
transistors are NPN, half PNP. All 
are Germanium, lOOmW, 50mA, 10-70 
mc/s. Technical information supplied 
with each order. $5 minimum order for 
boards. 

Other stock: 15\V/50mc or 20W/Audio 
transistors, and some nice transistor and 
diode manuals, circuit handbooks, and 
several books of interest to radio 
amateurs, all at REASONABLE prices. 
SAE for latest Catalogue. 

N.Z. enquiries welcomed. 

AUSTRALIAN £L£CTR0NKS 

76 VIEW STREET, 

HOBART, TASMANIA 
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A & R Transformers Pty. Ltd. 

A.C.E. Radio.142. 

Acme Engineer ng Co. Ptv. Ltd. 

Adcola Products Pty. Ltd. 

Aegis Manufacturing Co. Pty. Ltd. 

Agfa-Gevaert Pty. Ltd. 

Akai Electric Co. Ltd. 

Amalgamated Wireless (A'sia) 

Ltd. 22. 46. 51. 

Amalgamated Wireless Valve Co. Pty. Ltd. 

Amolion (A’sia) Ptv. Ltd.45, 

Arrow Electronics Pty. Ltd. 

Asdic Stereo Specialists. 

Audio Engineer Pty. Ltd. 

Australian Electron cs. 

Aust. Radio and TV College Pty. 

Ltd.Back Ct 

Bright Star Radio. 

Broadway Electronics Pty. Ltd. 

Broadway Electronics (Sales) Pty. Ltd. . .2 
Broughton, Peter G. 


Chapman, Maurice and Co. Pty. Ltd. 

Inside Front Cover,. 

Classic Radio.' 

Classic Tape Recorders.90, 

Classif ed Advertisements. 

Claybridge Sound Systems.* 

Comtel International (Vic.) Pty. Ltd. . . 

Control Data Australia Pty. Ltd. 

C.S.I.R.O. 

Cunningham, R. H. Pty. Ltd.1 

Danish Hi-Fi Pty. Ltd.1 

Decca.1 

Deitch Bros.1 

Deitron Electronics.127 1 

Dept, of Navy. .1 

Direct Disoosals.1 

Disc-Record Studios. 

Dynacoustic Electronic Pty. Ltd. 

Edels.19. 82. 1 

Electronic Developments Pty. Ltd. 110, 1 

EMI (Australia) Ltd. . . 126, 14. 29, 87, 1 

Encel Electronics Pty. 

Ltd.19, 82, 118, 121. 1 

Ericsson. L. M. Pty. Ltd.1 

Falk, Fred A. and Co. Pty. Ltd. 

Garrard. 

General Accessories. 

Goldring Eng. (A’sia) Pty. Ltd. . . 30. 1 

Goodmans Industries Ltd. 

Gray, Simon Pty. Ltd.16. 68, 1 

G. R.D. Instruments Pty. Ltd. Inside Back Coi 

Green Corporation Ltd. 

Ham Radio Suppliers.1 

H. B. Radio Sales.79, 1 

Heating Systems Pty. Ltd.1- 

Homecrafts Pty, Ltd.. 

International Correspondence Schools . . . . 1! 

I. R.C. (Asia) Ptv. Ltd. 

Jacoby, Mitchell and Co. Pty. Ltd. 

J. H. Reproducers Pty. Ltd.H 

Johnston, D. R. and Co. Pty. Ltd.11 

Keith Windser Publicat’ons.1! 

Klapp Electronics Pty. Ltd.12 

Kuenzli, Ernest Pty. Ltd.1( 

Lafayette Electronics Division.12 

Lempriere. O. T. and Co. Ltd.12 

Letraset Australia Ltd. ( 


"ELECTRONICS Australia” 

SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 


PER YEAR 


Commonwealth, Fiji, N. Guinea 

$4.10 

£2. 1.0 

United Kingdom & N. Zealand 

$4.60 

£A2. 6.0 

British Dominions 

$4.60 

£A2. 6.0 

Elsewhere 

$5.60 

£A2.16.0 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 

Name . 

Address . 

Enclosed is $ . for . years. Start with . . . 

(Please use cheque, money order, etc. Do not enclose cash) 


Magnetic Sound Industries. £ 

Magrath, J. H. and Co. Pty. Ltd. f 

Manufacturers Spec. Prod. Pty. 

Ltd.4. S. 67. S 

Marconi School of Wireless.12 

Mastersound Sales Pty. Ltd. 7 

Matson Automatic Ind. Pty. Ltd. 7 

McLennan, Wm. J. and Co. Pty. Ltd. . . £ 

Modern Science Supplies. 9 

MuUard-Australia Pty. Ltd. 2 


National Radio Supplies . . . 

Paton Electrical Pty. Ltd. . . 

Photronics. 

Positronics. 

Postmaster-General’s Dept. . . 

Precision Windings. 

Pye Pty. Ltd. . 

Quad. 

R.A.A.F. 

Radio Despatch Service . . . . 

Radio House Pty. Ltd. 

Radio Parts Pty. Ltd. 

RCA of Australia Pty. Ltd. 
R.C.S. Radio Pty. Ltd. 


IS 


12 

10 


13 

2 


.... 7 

. . . . 13 

. . . . 10 

10. 48, 14 
7 


Recorded Music Salon.74, 11 

Regal Cabinets Company.12 

Rola Company (Aust.) Pty. Ltd. 2 

Rcsicrucians (Amorc).15 

Rowe. H. and Co. Pty. Ltd. 3 

SCEL Pty. Ltd.13 

Shalley, Peter Electronics Pty. Ltd. . .64, 10 
Stott’s Tech. Correspondence College . . . . 15 

Technical Training Int. Pty. Ltd.1S* 

Techtron Pty. Ltd. 0: 

Tele-Leith-Tubes. 6' 

“Thought Power’’.12 

Trio Corporation.10: 

Tudor Radio.14! 

Turnbull, Bill. 7! 

United Australia Co. Pty. Ltd. 85 

United Radio Distributors Pty. Ltd.1221 

United Trade Sales Pty. Ltd.131 

University Graham Inst. Pty. Ltd. 64 

Warburton Frankl Ltd.40, 84 

Watkin Wynn Pty. Ltd.. 87 

Wedderspoon. W. C. Pty. Ltd. 70 

Willis. S. E. Trading Co.129 

Wireless Institute of Australia.137 

Wonder Wool Pty. Ltd. 65 

Zephyr Products Pty. Ltd.26, 138 
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RECORD 


PLAYER 


Classically de¬ 
signed and precision 
built for the highest degree of 
listening pleasure. Special nylon 
and bronze bearings are self-lubricating- 
drive spindle ground and polished to extremely 
fine tolerance.Arm has velvet action lifting and lowe¬ 
ring device. Outstanding Danish design produced under 
strict quality control:every turntable individually test 
run and carefully checked before leaving factory .Light¬ 
weight arm mounted on ball bearings, fitted with automa¬ 
tic stop.Pitted with finest Merula ceramic cartridge.An 
exceptionally pleasant sounding ceramic, because of i fr 
low distortion.Its high compliance minimizes records 


Frequency response: 


Output 

Intermodulation: 
Tracking weight: 
Loading: 

Stylus: 


40 cps-14,000 cps 
± 2 l/2dB 
65 mV/cm/sec. 

Less than 2% by 8 mv 
3 gm 

1 or 2 Megohm 

Turnover stylii for LP/78 rpm, .7 
mil dia/sapphire suitable for ste¬ 
reo or mono.Also available dia¬ 
mond only or 2 sapphires. 

Available with an elegant new Contemporary base of Ash, 
Teak or Palisander, with black base and transparent pla¬ 
stic cover available if reauired. No other turntable 
gives you these exclusive features 


Ask to see this quality turntable at any of these Hi-Fi specialists:- 


Allans Music Salon 
Aust. Musical Ind. 
Crompton M.]. Audio 
Danish Hi-Fi P/L. 
Douglas, B.J. Trading 
Douglas Radio 
Electronic Developments 
General Accessories 
Hannams(Sales) P/L. 
Hasio Distributors 
Herbert Smalls Camera 
Homecrafts P/L 
Lockwood, D.G. & Co. 
Magrath, J.H. & Co. 
Malvern Star Stores 
Myer (Melbourne) Ltd. 
McPhersons Hi-Fi Centre 
Radio Parts Pty. Ltd. 
Rekla Electrosound 
S.T.A. Electronics 
South City Electrics 
Suttons Pty. Ltd. 

Thomas' Pty. Ltd. 
Warburton Franki P/L 
Windsor Hi-Fi 


276 Collins St. 

108 Elizabeth St. 

585 Hampton St. 

66 Mayston St. 

197 Russell St. 

199 Darling Rd. 

232 Flinders Lane 
161 Sturt St. 

8 Station St. 

12 McKillop St. 

193 Princes H'way 
307 Elizabeth St. 

810 Glenferrie Rd. 
208 Lit.Lonsdale St. 
161 Sturt St. 
Lonsdale St. 

205 Dorset Road 
562 Spencer St. 

224 Chapel St. 

731 Centre Rd. 

280 Clarendon St. 
105 Elizabeth St. 

161 Exhibition St. 
220 Park St. 

92 Chapel St. 


Melb. 
Melb. 
Hampton 
Haw. E. 
Melb. 

E Malv. 
Melb. 

S Melb. 
Mite hair. 
Melb. 

M orwell 
Melb. 
Hawthorn 
Melb. 

S Melb. 

Melb. 

Boronia 

Melb. 

Prahn. 

E Bentl. 

S Melb. 

Melb 

Melb. 

S Melb. 
Windsor 


South Australia 

1 94A Hutt St. 


Elac 

Limbert Radio Co. 

Mack's Electronics 
Messer, I.A. 

Newton McLaren Ltd. 

Sound Track & Equipment 
Truscott Electronics 

New South Wales 

Arrow Electronics P/L 422 Kent St. 
Audio Engineers P/L 
Bardsley Imp. Tdg. Co. 

Broadway Electronics P/L 
Cremorne Camera Store 
Dickens & Carey(Bathurst) 76 Keppel St 
General Accessories P/L 443 Concord Rd. 
Lawrence & Hansen Ltd, 

Mastersound P/L 
Proust-Albury 
Radio Despatch Service 
United Radio Dist. 

Victor, A. & Co. 

Wilson, H. Ben 


16 Charles St. 

199 Rundle St. 

15 Brlgalow Ave. 
Leigh St» 

24 Chapel St. 

62 Hlndmarsh Sq. 


342 Kent St. 

166D Glebe Rd. 
206 Broadway 
309 Military Rd. 


188 Parry St. 

404 Kent St. 

572 Olive St. 

869 George St. 
Shop 32, Ash St. 
196 Elizabeth St. 
1 66 Glebe Road 


Adelaide 

Adelaide 

Adelaide 

Blackwood 

Adelaide 

Camp, town 

Adelaide 

Sydney 

Sydney 

Glebe 

Sydney 

Crem.Junc 

Bathurst 

Rhodes 

N'cstle W 

Sydney 

Albury 

Sydney 

Sydney 

Sydney 

Glebe 


Western Australia 

Alberts T.V. & Hi-Fi 832a Hay St. 

Atkins (W . A.) Ltd. 894 Hay St. 

Carlyle & Co. P/L 1 Milligan St. 

General Accessories 36 Milligan St. 

Hill, Athol M. 613 Wellington St. 

Queensland 

Brisbane Agencies (Dlsts.) 76 Wickham St. 


Chandlers Pty.Ltd. 
Croker.Jas. & Sons 
Harrold, A.E. P/L 
Pearce, C .A.&Co. 
Sophies T.V. Centre 
Trackson Bros.P/L 
Ward, Norm Electronics 


Cr.Albert&Charlotte 
Victoria St. 

123 Charlotte St. 

33 Bowen St. 

3078 Pac. H'way 
157 Elizabeth St. 

37 Love Lane 


Tasmania 

Kingsway 
53 Cameron St. 
199 Collins St. 
120 Charles St. 
53 Wilson St. 


A. C. T, 


Aust. Physical Labs. 


6 Caladenla St. 


E.I.L. Services 
Genders , W . & G. P/L 
Homecrafts P/L 
Homecrafts-Tasmania 
Homecrafts-Tasmanla 

Northern Territory 

Pfitzners Music House 2 Darwin Arcade, 
Smith Street 


Perth 

Perth 

Perth 

Perth 

Perth 

Fortitude VI 

Brisbane 

Mackay 

Brisbane 

Brisbane 

Surfers 

Brisbane 

Mund'burra 

Towns. 

Launceston 

Launceston 

Hobart 

Launceston 

Burnie 


SOLE AUSTRALIAN AGENTS 

i 

(O.F^.D) 

INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, 

CAMBERWELL, 

VICTORIA 

821256 


— SESE / L ; RE c E A o M r RWELL ’ v, c- 

W'TH part,cuL A r| E 0 ° F t ^e. c E a FUETS 
Rame^_ E LABC RAFT turntable. 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 









































GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 

There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

i 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegord your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 

NOW. 



COLLEGE 


E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


1 - 77 

~T 

' rpi 


Isl 


i 


/# ^£V 

/s 'o/v j 




AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation, your fr 
booklet “Careers in Radio and Television 

NAME ... 

ADDRESS .-. 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 






























































